SEPTEMBER 1978 VOLUME 3, Number 9 


Ev 


SYSTEM в 
$4,495.00 


40K Bytes RAM Memory 

1,200,000 Bytes Disk Storage 

Desk with laminated plastic surface 

DOS and BASIC with random and sequential files 

TERMINAL —Upper-Lower case and full control character decoding 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
E SAN ANTONIO, TEXAS 78216 Circle 350 on inquiry card. 


Моде! 2-2 
Up to 512K of RAM/ROM 


Model 2-20 
One or two disks 
Up іо 512K of RAM/ROM 
Up lo 184% of disk 


Dual disk 
Up to 512K of RAM/ROM 
Up ta 184K of disk 


Fill your computer needs 


with the industry’s 


most professional microcomputers 


#1 IN RELIABILITY 

When you choose Cromemco you 
get not only the industry's finest 
microcomputers but also the indus- 
try's widest microcomputer selec- 
tion. 

What's more, you get a computer 
from the manufacturer that compu- 
ter dealers rate #1 in product re- 
liability. * 

Your range of choice includes 
our advanced System Three with 
up to four 8" disk drives. Or choose 
from the System Two and Z-2D with 
5" drives. Then for ROM-based work 
there's the Z2. Each of these com- 
puters further offers up to Y? mega- 
byte of RAM (or ROM). 

We say these are the industry's 
most professional microcomputers 
because they have outstanding fea- 
tures like these: 

e Z-80A microprocessor — oper- 
ates at 250 nano second cycle 
time — nearly twice the speed of 
most others. 


*Rated in The 1977 Computer Store 
Survey by Image Resources, Westlake 
Village, CA. 
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Up to 512 kilobytes of RAM and 
1 megabyte of disk storage 
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System Three 
Two to lour disks 
Up to 512K of RAM/ROM 
Up io 1 megebyie of disk 


30-amp power supply — more 
than adequate for your most 
demanding application. 


21 card slots to allow for un- 
paralleled system expansion us- 
ing industry-standard S-100 
cards. 


S-100 bus — don't overlook how 
important this is. It has the in- 
dustry's widest support and Cro- 
memco has professionally imple- 
mented it in a fully-shielded 
design. 


i n c o r p o r @ t 6 а 
Specialists in computers and peripherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 « (415) 964-7400 


е Cromemco card support of more 
than a dozen circuit cards for 
process control, business sys- 
tems, and data acquisition in- 
cluding cards for A-D and D-A 
conversion, for interfacing daisy- 
wheel or dot-matrix printers, even 
a card for programming PROMs. 

e The industry's most professional 
software support, including 
COBOL, FORTRAN IV, 16K Disk- 
Extended BASIC, Z-80 Macro 
Assembler, Cromemco Multi- 
User Operating System — and 
more coming. 

e Rugged, professional all-metal 
construction for rack (or bench 
or floor cabinet) mounting. Cab- 
inets available. 


FOR TODAY AND TOMORROW 
Cromemco computers will meet 
your needs now and in the future 
because of their unquestioned tech- 
nical leadership, professionalism 
and enormous expandability. 
See them today at your dealer. 
There's no substitute for getting 


the best. 
seo next 
page 
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A "TINY" PASCAL COMPILER, Part 1: The P-Code Interpreter 
Software—Chung- Yuen 

LET YOUR FINGERS DO THE TALKING: Scanner Applications 
Software—Ciarcia 

S2L: AN ALTAIR (S-100) TO LSI-11 BUS ADAPTER 
Hardware Design—Bondy 

WADUZITDO: How To Write a Language in 256 Words or Less 
Languages—Kheriaty 


Background 


THE MATHEMATICS OF COMPUTER GRAPHICS 
Graphies—Posdamer 

APL AND GRAPHICS 
Software—Kellerman 

SOME WORDS ABOUT PROGRAM STRUCTURE 
Software—Hearn 

ANTIQUE MECHANICAL COMPUTERS: The Torres Chess Automaton 
History —Williams 

MATH IN THE REAL WORLD 
Software—Boney 

GRAPHIC MANIPULATIONS USING MATRICES 
Graphics—Hungerford 
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In This 


BUTE 


About the Cover... 


The computer artwork for the 
cover of this issue of BYTE is the 
work of Ed Kellerman, whose article 
appears on page 40. It was done using 
the facilities of IBM in Endicott NY, 
with the APL language as the major 
tool and a Tektronix plotter for pro- 
ducing the black images for the various 
colors of the line drawing component 
of the cover. 

But we looked at the resulting 
artwork, and then asked Ed if hc 
would allow us to provide some 
additional hand coloration by Ellen 
Shamonsky of our art department. 
(Ellen is the person responsible for 
the airbrush work on July 1978's 
cover, which we forgot to credit in 
that issue.) Ellen provided the multi- 
colored airbrush background for the 
present cover, using the artwork 
supplied by Ed as the guide for 
positioning the various zones. 


А background іп vectors and 
matrices can give you a set of powerful 
tools for manipulating shapes on а 
graphics display. Read Jeffrey L 
Posdamer’s The Mathematics of Com- 
puter Graphics. You may find that the 
mathematics is not as difficult as you 
think. page 22 


As other articles in this issue dem- 
onstrate, matrix operations are one 
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method of manipulating graphics. The 
manipulations become simpler when 
the implementation language is de- 
signed to work with matrices. APL is 
such a language. Lduardo Kellerman 
gives us а laste of what happens when 
you mix APL and Graphics. 


page 0 


іп this issue Kin-Man Chung and 
Herbert Yuen start a series of articles 
detailing the design and construction 
of A "Tiny" Pascal. Part 1 contains 
an overall view of the project along 
with a detailed look at an interpreter 
for pseudocode which is what the 
Pascal source program will be com- 
piled into. The Pascal project empha- 
sizes the portability of the language by 
compiling from Pascal to pseudocode 
which will then have an individual 
interpreter for every — different 
machine. page 58 


What constitutes a program, and 
what is the proper way lo write 
one? Proper is a loaded word, but if 
ease of thought and unambiguity are 
goals of the effort, Some Words 
About Program Structure by Albert 
D Hearn will be à good starting point 


for the novice. paqe 68 


This month we conclude Br [ames 
Williams's three part series on Antique 
Mechanical Computers with Part 3: 
The Torres Chess Automaton. In- 
credible as it may seem, Leonardo 
Torres built à working chess autom- 
aton in 1911]. After a discussion about 
early concepts in the first "thinking" 
machines, the chess antomaton is 
described іп detail in this article. 
Dr Williams concludes the series with 
some philosophical speculations about 
automala. page 52 

Steve Ciarcia completes his de- 
scription of à non-contact scanner 
by describing the software that will 
Let Your Fingers Do the Talking. 

page 94 


In an extended. Technical Forum 
discussion, Jonathan Bondy presents 
а preliminary design for S2L: An 


Altair (5-100) to LSI-11 Bus Adapter. 
Here is a starting. point for those 
interested іп taking advantage. of 
numerous personal computing регі- 
pherals іп combination with the 16 
bit Digital Equipment Corporation 


1-51-11 computer. page 102 


If you intend to use your computer 
for arithmetic operations it is neces- 
sary lo have a floating point arith- 
metic package. Joel Boney's article 
on implementing a binary floating 
point package will help you imple- 
ment Math in the Real World if you 
don't have an appropriate package 
at your fingertips in a high level 
language or program library. page 114 


A displayed object can be defined 
within a matrix in а program, Once 
the object has been so defined it is a 
simple matter to perform Graphic 
Manipulations Using Matrices as de- 
scribed by Joel Hungerford. 


puge 156 


Are you faced with the prospect of 
owning a just built computer system 
bare of all niceties such as BASIC or 
even assembler? Somehow, it is diffi- 
cult to impress noncomputer people 
by adding 1 to | to get 10. Larry 
Kheriaty has an interesting language 
to solve this problem. For Larry's 
solution read WADUZITDO: How to 
Write a Language in 256 Words or 
Less, page 166 


WE'RE FIRST IN TWO... 
AND WE THANK YOU. 


We are what our friends, you the 
ComputerLand customer, make us. 

You support growth. And ComputerLand 
expands. There are stores across the nation 
serving you. 

You're quality oriented. That's why your 
ComputerLand store has the widest selection 
of the finest computer systems and software 
anywhere. 

You have high professional standards. 
These set the guidelines for your 
7 ComputerLand staff... experts who сап 

analyze and fill needs at all levels. 

You settle for nothing less than complete 
solutions. That's what gives your store 
national recognition for its products and 
service. 

In short, you give direction for growth. 

Mw This is what has made your store # 1, in just 
“Y=. two short years. 


COME TO THE PARTY 


And, we're hosting a gigantic birthday 
party .. . To celebrate our shared success. 
On September 23, all day. At your local 
ComputerLand store. 

Bring your family, your friends. And join in 
the fun. 

It's our way of saying thanks... for 
yesterday, today and tomorrow. 


Computerland 


тал) Catana Sheet San Leoodro. CA 94577 1435) 895-9303 
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Articles Palicy 


BYTE Publications Inc is continually 
seeking quality manuscripts written by 
individuals who are appiying personal 
computer systems, designing such sys- 
tems, or who hove knowledge which 
wil! prove useful to our readers. For 
а more informal description of pro- 
cedures ond requirements, potential 
authors should send а self-addressed, 
stomped envelope to BYTE Authors‘ 
Guide, 70 Main St, Peterborough NH 
03458. 

Articles which ore accepted ure 
purchased with a rate of $45 per pub- 
fished page, based on technical quality 
ond suitability for the intended reader- 
ship. As to articles appeoring in BYTE 
Magazine, each month, the authors of 
the two leading articles in the reader 
pol! (BYTE's Ongoing Monitor Box or 
“BOMB“} are presented with bonus 
checks of $700 and $50. Unsolicited 
materials should be accompanied by 
full name and address, os well оз return 
postage. 9 


Editorial 


On Entering 
Our Fourth Year 


By Carl Helmers 


With this issue, we begin our fourth year 
of publication of BYTE magazine. The pro- 
ject remains as exciting, if not more so, than 
when we first put together an issue of the 
magazine in the summer of 1975. A lot has 
changed as the people involved with this 
publication have grown and learned about 
the process of magazine production. Yet a 
lot remains similar. 

The basic goal of this magazine is not 
likely to change: to provide readers with a 
continuing stream of novel ideas and infor- 
mation about computers and related fields. 


The assumption made about the BYTE 
reader is that he or she possesses curiosity 
combined with a willingness to experiment 
with and learn about topics related to com- 
puters and computing. To this end wc pro- 
vide a wealth of tutorials on hardware and 
software aspects of computer science — as 
well as specific "do it yourself" items on 
neat projects which can be done by the 
reader. And all this is ticd together with an 
emphasis on the fun which can be had 
through the use of computing technology in 
various ways. 

We started out with this idea about thc 
goals of the magazine, and no real know- 
ledge about how far we could take it. After 
all, the skeptics (on occasion including 
myself) would ask, can there be that many 
people interested enough in computers to 
buy your magazine? But, reflecting the 
growth of personal computing manufactur- 
ing, we went from a 96 page black and white 
first issue to a 208 page typical current 
issue, from essentially 0 circulation as of 
the decision to start the magazine to a pre- 
sent circulation in excess of 140,000 paid 
copies per month. Perhaps we even played a 
small part in promoting that growth by 
providing our advertising and editorial 
content as a service to the industry.m 
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The Standard of Excellence 
in Microcomputer Systems 
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Look To The North Star HORIZON Computer. 


HORIZON ™_ a complete, high-performance microprocessor 
system with integrated floppy disk memory. HORIZON is 
attractive, professionally engineered, and ideal for business, 
educational and personal applicaticns. 


To begin programming in extended BASIC, merely add a CRT 
or hard-copy terminal. HORIZON-1 includes a Z80A processor, 
16K RAM, minifloppy™ disk and 12-slot 5-100 motherboard 
with serial terminal interface — all standard equipment. 


WHAT ABOUT PERFORMANCE? 

The Z80A processor operates at 4MHZ — double the power of 
the 8080. And our 16K RAM board lets the Z80A execute at 
full speed. HORIZON can load or save a 10K byte disk program 
in less than 2 seconds. Each diskette can store 90K bytes. 


AND SOFTWARE, TOO 

HORIZON includes the North Star Disk Operating System and 
full extended BASIC on diskette ready at power-on. Our BASIC, 
now in widespread use, has everything desired in a BASIC, in- 
cluding sequential and random disk files, formatted output, a 
powerful line editor, strings, machine language CALL and more. 


EXPAND YOUR HORIZON 

Also available— Hardware floating point board (ҒРВ); addi- 
tional 16K memory boards with parity option. Add a second 
disk drive and you have HORIZON-2. Economical serial and 
parallel 1/О ports may be installed on the motherboard. Many 
widely available S-100 bus peripheral boards can be added to 
HORIZON. 


QUALITY AT THE RIGHT PRICE 
HORIZON processor board, RAM, FPB and MICRO DISK SYS- 
TEM can be bought separately for either 280 or 8080 5-100 bus 
systems. 
HORIZON-1 $1599 kit; $1899 assembled. 
HORIZON-2 $1999 kit; $2349 assembled. 


16K RAM— $399 kit; $459 assembled; Parity option $39 kit; $59 
assembled. FPB $259 kit; $359 assembled. Z80 board $199 kit; 
$259 assembled. Prices subject to change. HORIZON offered 
in choice of wood or blue metal cover at no extra charge. 


Write for free color catalogue or visit your local computer store. 


NORTH STAR Ж COMPUTERS 
2547 Ninth Street * Berkeley, California 94710 + (415) 549-0858 
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Sol. 


A lot of semantic nonsense is 
being tossed around by some of the 
makers of so-called “personal” 
computers. To hear them tell it, an 
investment of a few hundred 
dollars will give you a computer to 
run your small business, do a 
great amount of financial planning, 
analyze a host of data in the 
engineering or scientific lab and 
when day is done play games 
by the hour. 

Well, the games part is true. 
The rest of the claims should be 
taken with a grain of salt. All of 
the personal computers will help 
you learn about computers and 
how they work in general! and the 
kinds of things they can do for 
you. Only a few have the capacity 
to grow and handle meaningful 
work in a very real sense. And they 
don't come for peanuts. 


Remember, there's no 
free lunch. 

So before you buy any personal 
computer, consider Sol? the small 
computer. Consider it because it 
costs more at the start so in the 
end it costs less. Consider it because 
it can grow with the complexity 
of the tasks you ask it to perform 
and grow with your ability to 
use it. No, it's not cheap. But it's 
not a delusion either. 

From the very beginning, Sol 
small computer systems were 
designed to be at the very top of the 
microcomputer spectrum. We 
designed them во you wouldn't have 
to add costly extras to do many 
jobs. We designed them so you could 
add quality peripherals and more 
memory to take care of more 
complex tasks. We designed them 


to use the best fully supported 
disk operatingsystem on the market 
today, PTDOS, which we also 
designed. We designed them to use 
our Helios II mass memory. And 
for Sol small computer systems we 
designed new and adapted existing 
software to give you the choice of 
the best on the market today. 


Build computer power 
with our software. 

No system is complete without 
software, and at Processor 
Technology we have tailored a 
group of high level languages, 
and assembler and other packages 
to suit the wide capabilities of 
our hardware. 

Take a look at our exclusive 
Extended BASIC as an example. In 
cassette form, this BASIC features 
string and advanced file handling, 
special screen commands, timed 
input, complete matrix, logarithmic 
and trigonometric functions, 

8 digit precision and square root. 
The language handles serial 
access files, provides tape rewind 
and offers cursor control for 
graphics capability. 

The disk version has all the 
number crunching talents of the 
cassette BASIC plus instant 
access to data and programs on 
floppy disks. It includes 
random as well as sequential files 
and a unique ability to update 
sequential data in place. 

Processor Technology FORTRAN 
is similar to FORTRAN IV and 
has a full set of extensions designed 
for the "stand alone" computer 
environment. Thousands of special 
application programs available 
through books and periodicals have 


The small computer 
that won't 
fence you in. 


already been written in this well 
established language. 

Processor Technology PILOT is 
an excellent language for teachers. 
It is a string-oriented language 
designed expressly for interactive 
applications such as programmed 
instruction, drill and testing. 


No wonder we call it the 
serious solution to the small 
computer question. 

It's the small computer system 
to do the general ledger and 
the payroll. Solve engineering and 
scientific problems. Use it for 
word processing. Program it for 
computer aided instruction. 

Use it anywhere you want versatile 
computer power! 


Sold and serviced only 
by the best dealers. 

Sol Systems are sold and serviced 
by an outstanding group of 
conveniently located computer 
stores throughout the United 
States and Canada. They are also 
available in Australia, Europe, 
the United Kingdom, Central 
America, South America, Japan 
and Singapore. 

For more information contact 
your nearest dealer listed on 
page 123. Or write Department B, 
Processor Technology Corporation, 
7100 Johnson Industrial Drive, 
Pleasanton, CA 94566. 

Phone (415) 829-2600. 

In sum, all small computers 
are not created equal 
and Sol users know it to their 
everlasting satisfaction. 

Circle 305 on inquiry card. 
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Photo 1: Complex high resolution graphics created with UCSD Pascal. 


Photo 3: 8 K content addressable memory board from Semionics. The $525 
price tag is the lowest we've seen for this type of memory. 
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The NCC 78 Personal Computer Show 


Chris Morgan, Senior Editor 
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Photo 2: Color graphics being generated by 
Ехіау% new Sorcerer personal computer. 


The official attendance was 57,240- 
that's how many people came to the 
National Computer Conference in Anaheim 
CA June 5 thru 8. 

Easily the biggest computer show in 
history, the NCC overflowed the huge 
Anaheim convention center into а neigh- 
boring garage annex converted to handle 
the extra booths. The personal computing 
section of the show has grown into a major 
show of its own. in just two years: the 
crowds there were no less impressive than 
at the main show. 

A diversity of products greeted visitors 
to the show: everything from digitizers to 
compilers; Pascal to peripherals; color video 
systems 10 surplus parts; and so on. One of 
the most significant hardware devices on 
view was an 8 К content addressable 
memory board for the S-100 bus from 
Semionics in Berkeley CA. In a normal 
memory, the address of data is input, and 
the memory reads from (or writes to) its 


The 56,995 DP 
Center. 


The IMSAI VDP-80 


Until now, owning real computing power meant paying 
unreal prices. The IMSAI VDP-80 Video Data Processor is 
a complete computer, intelligent terminal and megabyte 
floppy disk mass storage system including disk operating 
system (IMDOS) and BASIC software. All in one compact 
cabinet. All for just $6995.* A complete desk top DP center. 


For small business applications, the V DP-80 places a 
stand-alone computer at your fingertips. And, our full line 
of add-on peripherals assures that the system can be 
expanded as your needs do. 


For the large business user, with an existing central 
mainframe, the VDP-80 is the ultimate remote processor. 
You have the advantage of powerful local processing 
capability, plus the epitome in cost-effectiveness for 
implementing a distributed data communications network. 


Take a close look at the following features. Then you'll 
know why we call our VDP-80 the desk top DP center. 


о Powerful, High-Speed, Central Processor. 3mHz 
Intel 8085 microprocessor. 32K or 64K RAM memory. 
Parallel and serial I/O. Asynch, synch, and bisynch 
communications. Programmable baud rates (.05-56 КВ). 


СІ Megabyte Mass Storage. PerSci dual floppy, double 
density disk drives standard. One million byte storage 
capacity. Three dual floppy drives can be added-on 
providing 4 million bytes of on-line storage. 


O Drives, Printers, Plotters, Terminals, Modems 
and Tape Drives. Supports up to six terminals or modems, 
and four tape drives. Drives plotters, serial printers and line 
printers (up to 300 Ipm). 


IMSAI Manufacturing Corporation 
14860 Wicks Boulevard 

San Leandro, CA 94577 

(415) 483-2093 TWX 910-366-7287 
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The Standard of Excellence 
In Microcomputer Systems 


C 12” CRT, 24x80 Field, Memory-Mapped, EPROM 
Controlled Font. Character and line insert/delete allows 
fast program correction and text editing. Inverse video and 
programmable field allows highlighting or enlarging graphic 
information display. Titled fields protect information 
blocks from being written over accidentally. EPROM 
controlled font (up to 256 different characters) allows 
foreign language and special purpose character forms. 
Video board includes 4K memory-mapped refresh RAM. 

О Alphanumeric Intelligent Keyboard. 62-pad main 
keyboard. Programmable 12-pad control keyboard. 
Standard typewriter and calculator keyboard layouts. N-key 
rollover reduces operator error during high-speed data 
entry. 

O Commercial BASIC, FORTRAN IV, IMDOS 
Software. Built-in ROM monitor allows extensive 
debugging and diagnostics. BASIC, interactive or compiler 
version. FORTRAN IV, Level 2 Ansi compiler. IMDOS - 
IMSAT's multi-disk operating system. 

Distributed processing, financial reporting and 
analysis, word processing, whatever your application, the 
VDP-80 is your answer. 

Visit your dealer for information, or dial (415) 
483-2093 and we'll tell you how you can put our $6,995 DP 
Center on your desk top. When it comes to small business 
computers, Just Ask IMSAI. 


“Виве price V DP-80/1000 56,995, with 32K RAM memory and dual double density floppy 
disk drive, U.S. Domestic Price Only. 
Features and prices subject to change without notice. 


IMSAI EUROPE 

Europa Terrassen 

B Rue Jean Engling 

Dommeldange., Luxembourg 43-67-46 
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Photo 4: A throng of 
people attends the Micro 
Mouse Maze heat being 
run by fames Hamblen's 
large economy size 
"mouse," shown, which 
traversed the maze in 
4:32:28 minutes — the 
second best time for the 
show, 


Photo 5: Compucolor 
Model 3 with optional 
keyboard displaying some 
unseasonal color graphics, 
The unit is undoubtedly 
one of the most cost ef- 
fective full color graphics 
systems on the consumer 
market. Only 117 more 
shopping days left. 


Photo 6: Color expansion 
board for the RCA Cos- 
mac VIP computer. The 
board costs $89 and gen- 
erates eight colors as well 
as musical tones. 


Photo 7: Homebrew 3 
voice computer controlled 
music synthesizer built by 
John Pratt and Don Shertz 
of Monterey СА. 
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contents at that address. Іп a content 
addressable memory, the data being sought 
is presented to the memory, and the 
memory returns the address of that data (or 
a suitable code if the data cannot be found.) 

The UCSD Pascal Project people were 
on hand with some impressive graphics 
displays generated using the Pascal language, 
and John Pratt and Don Shertz of Monterey 
CA displayed their homebrew computer 
music synthesizer which sounded very good. 

Mary Ann Duganne and Hal Glicksman 
displayed a program designed to help Mary's 
7 year old son John who has cerebral palsy. 
Two widely spaced keys on the keyboard 
are activated by John’s fists to move a 
cursor on a screen and spell out words. For 
more information, write Hal Glicksman, 
76 Market St, Venice СА 90291. 

The first entries competed in the amazing 
Micro Mouse Maze contest, cosponsored by 
IEEE Computer and Spectrum magazines. 
The object was to design a self-powered 
electronic “mouse” that could solve a maze 
in the fastest possible time. The sponsors 
of the contest were amazed (pun intended) 
at the response to the contest call: over 
6000 people wrote for contest kits. Maze 
trials will be conducted at various computer 
shows over the next two years before a 
winner is declared. 

These are just some of the highlights of 
a tremendous show. Next year the NCC 
will be in New York City. If attendance 
figures continue to climb at this rate, they'll 
have to hold the show in Madison Square 
Garden. 


"Our goal was to produce 100% 
reliable business programs.” 


S 


GENERAL LENGER 


REFERENCE MANUAL 


Gangmas 
Сазаям” 


"What do we mean by reliable programs? Three 
things: good program design, documentation, and 
full support. 

DESIGN Good program design meets a wide 


variety of customer needs without reprogramming. 


Keith Parsons, President 
Alan Cooper, VP, Systems Development 


Circle 351 on inquiry card. 


Our programs are comprehensive yet retain their 
flexibility. They allow convenient backup, are easy 
to use and have been thoroughly tested and field 
proven. 


DOCUMENTATION We consider the quality of 
the documentation to be as important as the 
programs themselves. That's why our manuals 
are clear, concise and complete. 

SUPPORT And when it comes to support we're 
second to none. We release periodic updates, 
answer your questions and are available to provide 
technical assistance. Now that’s reliable.” 

Our growing Business Systems series currently 
includes: GENERAL LEDGER, ACCOUNTS 
RECEIVABLE, NAD (Name and Address File 
system), QSORT (full disk sort/ merge), and 
CBASIC (a powerful business Basic). For details, 
contact our sales manager, Richard Ellman. 


Structured Systems Group 
5615 KALES AVE. DEPT. B6 OAKLAND, CA 94618 (415) 547-1567 


All systems are compatible with any 2-80 or 8080 CP/M™ system. 


W. personal computer will be 


most enjoyable and rewarding for you? 
Since we delivered our first Apple® II 
in April, 1977, more people have chosen 
our computer than all other personal 
computers combined. Here are the 
reasons Apple has become such an 
overwhelming favorite. 

Apple is a fully tested and assembled 
mainframe computer. You won't need 
to spend weeks and months in assembly. 
Just take an Apple home, plug it in, 
hook up your color TV* and any cassette 
tape deck — and the fun begins. 

To ensure that the fun never stops, 
and to keep Apple working hard, we've 
spent the last year expanding the Apple 
system. There are new peripherals, 
new software, and the Apple II Basic 
Programming Manual. And wait till 
you see the Apple magazine to keep 


owners on top of what's new. 

Apple is so powerful and easy to use 
that you'll find dozens of applications. 
There are Apples in major universities, 
helping teach computer skills. There 
are Apples in the office, where they're 
being programmed to control inven- 
tories, chart stocks and balance the 
books. Апа there are Apples at home, 
where they can help manage the family 
budget, control your home's environ- 
ment, teach arithmetic and foreign 
languages and, of course, enable you 
to create hundreds of sound and 
action video games. 

When you buy an Apple II you're 
investing in the leading edge of tech- 
nology. Apple was the first computer 
to come with BASIC in ROM, for 
example. And the first computer with 
up to 48K bytes КАМ on one board, 
using advanced, high density 16K 
devices. We're working to keep Apple 
the most up-to-date personal computer 
money can buy. Apple II delivers the 
features you need to enjoy the real 


‘is the world's 
onal computer. 


satisfaction a personal computer can 
bring, today and in the future. 


15 colors & hi-resolution 
graphics, too. 


Don't settle for a black and 
white display! Connect your 
Apple to a color TV and 
BASIC gives you instant 
command of three display 
modes: Text, 40h x 48v 
Color-graphics in 15 colors, 
and a 280h x 192v High 
Resolution 
array that 
lets you plot 
graphs and 
compose 
- 3-D images. 
| J Apple gives 
you the added 
capability of combining 
text and graphics, too. 


Back to basics, and 
assembly language too. 


Apple speaks three languages: fast 
integer BASIC, floating point BASIC 
for scientific and financial applications, 
and 6502 assembly language. That's 
maximum programming flexibility. And, 
to preserve user's space, both integer 
BASIC and monitor are permanently 
stored in 8K bytes of ROM, so you 
have an easy-to-use, universal language 
instantly available. BASIC gives you 
graphic commands: COLOR=, VLIN, 
HLIN, PLOT and SCRN. And direct 
memory access, with PEEK, POKE 
and CALL commands. 


Software: Ours and yours. 
There’s a growing selection of pre- 
programmed software from the Apple 
Software Bank — Basic 
Finance, Checkbook, High 
Resolution Graphics and 
more. Now there's a User 
Section in our bank, to таке Ao 
it easy for you to obtain АА 
programs developed 


by other Apple owners. Our Software 


Bank is your link to Apple owners all 
over the world. 


Alive with 
the sound 
of music. 
Apple's ex- 
clusive built-in 
speaker delivers 


the added dimension of sound to your 
programs. Sound to compose electronic 


music. Sound to liven up games and 


educational programs. Sound, so that 


any program can “talk” back to you. 
That's an example of Apple's “people 


compatible" design. Another is its light, 
durable injection- molded case, so you 


can take Apple with you. And the 
professional quality, typewriter-style 
keyboard has n-key rollover, for fast, 
error-free operator interaction. 


Apple is the 
proven computer. 

Apple is a state-of-the-art single 
board computer, with advanced LSI 
design to keep component count to a 


minimum. That makes it more reliable. 


If glitches do occur, the fully socketed 
board and built-in diagnostics sim- 
plify troubleshooting. In fact, on our 
assembly line, we use Apples to 
test new Apples. 


* Apple П plugs into any standard TV using 
an inexpensive modulator (not included). 


**1n California, call 408/996-1010. 


# қ 
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Apple peripherals 
are smart peripherals. 
Watch the far right column of this ad 
each month for the latest in our grow- 
ing family of peripherals. We call them 
“intelligent interfaces.” They're smart 
peripherals, so you can plug them in 
and run them from BASIC without 
having to develop custom software. 
Noother personal computer comes 
close to Apple's expandability. In addi- 
tion to the built-in video interface, cas- 
sette I/O, and four A/D inputs with two 
continuously variable game paddles, 
Apple has eight peripheral slots, three 
TTL inputs and four TTL outputs. Plus 
a powerful, state-of-the-art switching 
power supply that can drive all your 
Apple peripherals. 


Asailable now. 


Apple is in stock and ready for 
delivery at a store near you. Call us for 
the dealer nearest you. Or, for more 
details and а copy of our "Consumer 5 
Guide to Personal Computers,” call 
800/538-9696** 
or write Apple 
Computer, Inc., 
10260 Bandley 
Drive, Cuper- 
tino, CA 

95014. 


ж 


| еқарріс computer’ 


Programming is a snap! 
I'm halfway through Apple's BASIC 
manual and already I've programmed 
my own space wars game. 


Those math programs | wrote 
last week-—! just rewrote them using 
Apple's mini-assembler and got them 

to run a hundred times faster. 


а, 


New from Apple. 


Introducing Disk II" : 
instant access to your files. 

. Our newest peripheral is Disk II, a 
high-density 54" floppy disk drive for 
fast, lowcost data retrieval. It's perfect 
for storing large bodies of data such as 
household finances, address files and in- 
ventories; you can find any record in just 
half a second. No more searching through 

stacks of cassettes; with 
a few keystrokes, your 
system will load, store 
and run any file by 
name. 

Disk П consists of 

an intelligent inter- 
face card, a power- 
Mb ful Disk Operat- 
ing System 


(DOS), and 

e ‚Опе or two 
minifloppy * drives. Your 

Apple will handle up to seven 


interface cards and fourteen drives, 
for control of nearly 1.6 megabytes of 
data, with no expansion chassis. The com- 
bination of ROM-based bootstrap loader 
and an operating system in RAM provides 
complete disk handling capability, includ- 
ing these special features: 
ө Soft sectored ә Random or sequential 
file access € Program chaining capability 
€ Universal DOS command processor 
works with existing languages and monitor 
e Full disk capability in systems with as 
little as 16K RAM » Storage capacity: 
113 kilobytes/diskette. 
See Disk II now at your Apple dealer. 
"e complete with controller and DOS at 
5. 


Peripherals in stock 

Aii Board (A2B0001X), Parallel Printer 
Interface (A2B0002X), Communication In- 
terface (A2B0003X), Disk П(А2М0004Х). 
Coming soon 

High speed Serial Interface, Printer II, 
Printer ПА, Monitor II, Modem ПА. 


! Price subject to change without notice. 


Circle 15 on inquiry card. 


Apple's smart peripherals make 
expansion easy. Just plug 'em in and 
they're ready to run. Гуе already 
added two disks, a printer and the 
communications card. 


A Solid State Keyboard as Modern as Your Corp ; er 


Solid state electronics has moved the computer quickly from the business world into "ЕК! uses. 
Meanwhile, computer keyboards have hardly moved at all. 


Now TASA introduces a keyboard as modern as your computer. Don't confuse It with ordinary flex $us It 
is fully solid state and self-contained, ready to plug in and use. Since it has no mechanical moving parts, it 
responds quickly to your touch. And it provides full ASCII coding in TASA's exclusive color-keyed layout that 
makes it easier to say what you want to say to your computer. 


This is the TASA Micro Proximity Keyboard, and it sells for only $49.95. Despite the price, CMOS/LSI 
integrated circuits make it totally reliable inside. With the sensors behind a shield of polycarbonate —the most 
rugged plastic ever developed—it is also durable and reliable outside. 


The TASA Keyboard contains all the features you would expect in a professional keyboard—shift, shift lock, 
control functions, and a normal typewriter format. 


If you're tired of costly mechanical keyboards and kits you have to assemble, bring your computer up to date 
the easy way. Plug in a TASA Keyboard. It will never come between you and your computer. 
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Micro Proximity Keyboard 
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The TASA Keyboard 


Features: 
51 Keys, with entire 128 posi- 
tion ASCII code output. 
All keys identified as to Un- 
shift, Shift and Control outputs. 
Full 8-bit ASCII output with 
selectable positive or nega- 
tive parity. 
Single power supply, 12.5 - 
20V unregulated. 
Output TTL, DTL and CMOS- 
compatible. 
Full solid state design with no 
moving parts. 
Standard PC edge connect- 
er. 
Use on any flat surface, or with 
Optional plastic support 
stand (as shown) 


OO 0 0 во п 


Touch Activated Switch Arrays, Inc. 
2346 Walsh Avenue, Santa Clara 
California 95050 (408) 247-2301 


STATE 21Р 


Enclosed is ту check for $ 


to cover: 

— —— ТАЗА Keyboards 
Q$41995— $ 

— —— Optional stands 
e $1200— $ 

Shipping and handling 

charge at $5.00 

per keyboard— $ 

SUBTOTAL—$ 


Sales Tax, 6%--% 
(California residents only) 


TOTAL ENCLOSED $ 
9/78 
Price subject to change without notice 


Circle 363 on inquiry card. 


ALES 


WANTED: A RANDOM NUMBER 
CIRCUIT 


Writing a really good pseudorandom 
number generator is not an easy thing to 
do; Knuth devoted hali a volume to the 
process. Also, if you base a computer 
game on a pscudorandom number gen- 
erator, you have the awkward problem 
of supplying a seed for cach game. For 
these reasons, | would like a way of get- 
ting truly random numbers into a micro- 
processor. One way to do this is to have 
the computer increment a counter while 
waiting for the user to enter something. 
If the computer is fast enough, the low 
order bits of the counter will be random. 
However, this method is not good for 
generating largg numbers of random 
numbers, since the user must be con- 
sulted for each one. What I really want is 
a circuit which generates random bits. 
I've heard that. such circuits exist, 
based on something called "noisy" 
diodes. Where can | get details? 


Scott D Johnson 
241 Linden Ау 
ithaca МҮ 14850 


Certain processors, like the Zilog 
2-80, have methods of appurently form- 
ing а rundom seed number, Since the 
hidden refresh counter for dynamic 
memory is always in operation it can be 
paged whenever a seed for a pseudo- 
random number generator is required. 
Within certain constraints it may also 
be possible to use a series of these num- 
bers as pseudorandom numbers. 


WHAT A SMALL COMPUTER CAN 
DO FOR THE MULTIPLY 
HANDICAPPED 


Being extremely green at this com- 
puter game and having no hardware 
experience (come to think of it no 
experience whatever) | have only had 
my Apple about three weeks, but | 
have a glimpse of the tremendous 
possibilities now open to те, 

Since breaking my neck whilst 
on National Service іп Germany, I've 
been able to move my head, left, right 
and slightly backwards and forwards 
and that's my lot. If anyone tries lying 
on the floor on his back, using the 
above movements and tries writing 
his name with a pen in his mouth (hold- 
ing a pad above) they will quickly 
realise there's not a big variety of things 
someone in my position can йо, 


Now imagine the same person with 
the keyboard of a computer in front af 
him you find the limits go up tenfold. 

| know there are machines like 
"Possom'' issued in certain cases by 
the UK government. It will connect 
the disabled to TV telephone, it will 
open doors and curtains, and wark 
a typewriter, about a dozen functions 
and it costs between £1,400 and £1,600 
depending on the number of functions. 

The processor | have is an "Apple 11" 
16 К and because | have to work with а 
stick in my mouth, the shift and control 
keys have had to be modified so that 
they work like a typewriter and use twa 
movements to lock and release. 

The Apple has opened up a new 
world | didn't know existed. It now 
makes jabs possible, the design and 
colour graphics and ali the games (and 
don't knock the games, remember 
your capabilities while lying on the 
floor) and all this at a touch with a 
stick, and at costs comparable with 
"Possom." 

All Т have to do now is buckle down 
and do a fot of studying and practicing. 

| hope this gives some of your 
readers a glimpse of what a computer 
could do for the disabled and severeiy 
disabled. Also wonder if they have the 
same problem | have of doing a bit more, 
and a bit more to find it's 3 AM, or later, 
and that you һауе to force yourself to 
turn that switch off, 


Charles Smith 

222 West Ct 

The Thistle Foundation 
Edinburgh EH16 4EB 
SCOTLAND 


SOME NOTES FROM JAPAN 


You may bc interested in details of 
two recent Tokyo shows, At the Busi- 
ness Machines Show Sharp featured 
a new programmable calculator, the 
PC1300. This features magnetic card 
program storage, alphanumeric printer 
and display. It has 26 memories (A thru 
2), program size is up to “256 steps," 
two levels of subroutine nesting are 
allowed, size is 44 by 123 by 220.5 mm 
(1.7 by 4.8 by 8.7 inches), weight is 
680 grams (8 ounces). Numeric format 
is 10 digit mantissa, 2 digit exponent. 
Display scrolling (programmed?) was 
demonstrated at the show. Display and 
printer are both 16 characters wide, 


Continued on page 66 
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Considering a Microcomputer: 

Ве Sure to Check Out the Product Offerings of the World's Largest 
Full Line Microcomputer Company. 


All Ohio Sclentific machines come with microcomputing’s fastest full 
feature BASIC-in-ROM or on-Disk for instant use. 


Challenger ! Series configuration | Fries 


Economical computer systems that talk іп BASIC. 
Ideal for hobbyists, students, education and the home. 
Superboard I| — World's first complete system on a board 4KRAM $ 279 
including keyboard, video display, audio 
cassette, BASIC-in-ROM and up to 8K RAM 


Challenger IP — Fully packaged Superboard II with 4KRAM $ 349 
power supply 
Challenger IP Disk — Complete mini-floppy system 16K RAM $1190 
expandable to 32K RAM TA ETUR EAM cocci il 
Challenger ІР Series некен SSE 
Ultra high performance BUS oriented microcomputers for Sass, шшс 
personal, educational, research and small business use. E. emp] — — n 
C2-4P — The professional portable 4KRAM 8598 — T С толе. 
C2-8P — Тһе world's most expandable personal machine 4К ВАМ $ 799 asta rns 
for business or research applications SSeS ou ers 
C2-4P Disk — The ultimate portable 16K RAM $1464 
C2-8P Single Disk — Ideal for education, advanced 16K RAM $1738 
personal users, etc. 
C2-8P Dual Disk — Most cost effective small 32K RAM $2597 
business system 
Challenger || Serial Interface Series Adi cena 
Same great features as Challenger ТІР Series for those who 
have serial terminals: small business, education, industry. 
C2-0— Great starter for users with a terminal 4KRAM % 298 
C2-1 — Great timeshare user accessory; cuts costs 4K RAM $ 498 
by running simple BASIC programs locally 
C2-BS — Highly expandable serial machine, can АК ВАМ $ 545 


add disks, etc. 
Challenger ІІІ The Ultimate in Small Computers 


The unique three processor system for demanding business, 
education, research and industrial development applications. 


C3-81 — World's most popular 8" floppy based 32K RAM $3590 
microcomputer dual floppys 

C3-OEM — Single package high volume user version 32K RAM $3590 
of C3-51 dual floppys 

C3-A — Rack mounted multi-user business system 48K RAM $5090 
directly expandabe to C3-B dual floppys 

C3-B — 74 million byte Winchester disk based system. 48K RAM $11,090 
World's most powerful microcomputer dual floppys 


OHIO SCIENTIFIC also offers you the broadest line of expansion 
accessories and the largest selection of affordable software! 

Compare the closest Ohio Scientific Model to any other unit you are con- 
sidering. Compare the performance, real expansion ability, software and 
price, and you will see why we have become the world's largest full line 
microcomputer company. 


| i'm interested in OSI Computers. Send me information on: 


l 

[1 Personal Computers О Small Business Computers l 

о Educational Systems П Industrial Development Systems | 

| O I'm enclosing $1.00 for your 64-page small computer buyer's guide. | 

I Chio residents add 4% tax. І 
la 2 ————M SCIENTIFIC | ЕШ шасы аз 
» 0110 ын 
149688 ————— 1333 S. Chillicothe Road р жшт сата Ша... 
pCity 2 Аигога, Оһіо 44202 | aso А. eens 
I State Zp (216) 562-3101 | жесе кекес 
Le П ree Se 

-= a Еа — MM ——————— а Е -- l 
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е 
С2-8Р 


An exceptional value 


in personal computing 


Ou ALLENGER П 


If you are interested іп an ultra high per- 
formance personal computer which can be 
fully expanded to a mainframe class micro- 
computer system, consider the C2-8P. 


Features: 

Minimally equipped with 8K BASIC-in-ROM, 4K RAM, 
machine code monitor, video display interface, cassette 
interface and keyboard with upper and lower case 
characters. (Video monitor and cassette recorder optional 
extras.) 

The fastest full feature BASIC in the microcomputer 
industry. 


Boasts the most sophisticated video display in per- 
sonal computing with 32 rows by 64 columns of upper 
case, lower case, graphics and gaming elements for an ef- 
fective screen resolution of 256 by 512 elements. 

і The CPU's direct screen access, coupled with its ultra 
fast BASIC and high resolution, makes the C2-8P capable 
of spectacular video animation directly in BASIC. 

| Fully assembled and tested: 8 slot mainframe class 
microcomputer, six open slots for expansion. Supports 
Ohio Scientific's ultra low cost dynamic RAM boards ог 
ultra high reliability static RAMs. 


Circle 290 on inquiry card. 
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BE SE us 


The C2-8P can support more in-case expansion than its 
four nearest competitors combined. 

The C2-8P is the only BASIC-in-ROM computer that can 
be directly expanded today to a complete business 
system with line printer and 8” floppy disk drives. 

It Is the only personal class computer that can be 
expanded to support a Hard Disk! (CD-74) 


The C2-8P is the fastest in BASIC, has the most sophisti- 
cated video display and is the most internally expandable 
personal computer. Therefore, it should be the highest 
priced? 

Wrong: The C2-8P is priced considerably below several 
models advertised in this magazine. The C2-8P 15 just one 
of several models of personal computers by Ohio 
Scientific, the company that first offered full feature 
BASIC-in-ROM personal computers. 

For more information, contact your local Ohio Scientific 
dealer or the factory at (216) 562-3101. 


1333 S. Chillicothe Road * Aurora, Ohio 44202 
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The OS! 48 Line BUS 


OHIO SCIENTIFIC offers the 
broadest line of BUS compatible micro- 
computer boards. This line includes 
several new and exciting products 
which are not available anywhere eise, 
such as a three processor CPU board, 
dual port memories and a multi- 
processing CPU expander. 


OHIO SCIENTIFIC has delivered 
approximately 100,000 boards based 
on our 48 line BUS and is now deliver- 
ing thousands per week in 17 models of 
computers and dozens of accessories. 


OHIO SCIENTIFIC’S BUS design 
incorporates high band width, high 
density and mass production 
technology to achieve a truly remark- 
able performance to cost ratio. 

Here is just a sampling of the many 
OSI 48 BUS compatible boards 
available for the systems user, proto- 
typer, OEM user and experimenter. 


CPU 
* Challenger ІІ CPU BASIC-in-ROM © Can use four 2716 EPROMS 


6502 based CPU with serial ГО 
4K RAM. machine code monitor 


mstead о! BASIC or can be 
contigured for disk 


a Challenger tit CPU has 6502A. 6800 
and Z80 micros, RS-232 serial pori. 
machine code monitor 

е 5602 multi-processing CPU 
expander runs PDP-8. 280 and 

8080 code 


* 1 megabyte memory man- 
ager. software program. 
табе vectors 

* Runs concurrently with 
another OSI CPU 


RAM 
* 16K static RAM (Ultra low power} 


* 215NS access lime *5412/-9 
automatic power down 

standby mode 

* Expandable to 16K +5 

* Can be expanded to dual +5 

рой operation 

* 20 address bils +5 

* Can be populated for +5 

4K by 12 bits 

* Uses 4027 RAMS 
ғ 20 address bils 

» 20 address bils 


a 8K static RAM (low cost) 
* 16K static RAM (low cost) 


* 24K static RAM (high densily) 
* 4K slalic НАМ (2102 based) 


* 16K dynamic (ultra low cost) 
* 32K dynamic 

• 48K dynamic (high density) 
EPROM Soards 

* ВК 6834 EPROM board 


+51+12—9 
*5/412/-9 
-5412/—9 


* 16 line parallel port and on 
board programmer 
• 16 line parallel port 


*5/-9 


= 4K 1702A EPROM board 

WO Boards 

* Audio Cassetie interface Kansas 
City standard 300 baud 

е Н5-232 port board 

* Combinalion audio casselte two 

8 bit DACs. one lasi A/D and 8 
channel input mux 

* Combinalion RS-232 two B bil DACs. 
one 1а51 A/D and 8 channel 

ршщ mux 

* 32 by 32 character video display 
interface 

* 32 by 64 character video display 
interface 

* 16 pori serial board RS-232 andior 
high speed synchronous 


+5-9 


* Expandable to СА-7С 45-9 
* Expandable to СА-75 

* Also Features 8 parallel 
ШО lines 


+ 5/-- 9 
5-9 


* Also features В parallel 
МО lines 


+5-9 


* Keyboard input port 45-9 
* Upper/lower case graphics +5 
and keyboard port 

* 75 to 19,200 baud and 

250K and 500K bit rates 

individually strappable 

* Parallel (Centronics) Line * With cable 
Printer Interface 

• 96 Line Remote Parallel Interface * Interface "Front End” 
remotable via 16 pin 
ribbon cable 

* Fully assembled voice 
Outpul. experimental 
voice inpul 


е Voice I/O board wilh Votrax* 
module 


DISKS 
+ Single 8" floppy disk, 250 


* Complete with operating 
Kbytes storage 


system sofiware and disk 
BASIC 

* Complete wilh operating 
system soltware and disk 


* Dual 8" floppy disk, 500 
Kbytes storage 


е 74 Million byte Winchester disk 
and inierlace 

OTHER 

* B slol backplane board with 
connectors 

* Protolyping board 

* Card Extender 


e Complete with OS-65U 
operating system 


е Can be darsy-chained 

lo n-stots 

* Handles over 40 16 pin IC's 
* With connectors 


For more information, contact your local OHIO SCIENTIFIC Dealer or the factory at (216) 562-3101 


1333 S. Chillicothe Road * Aurora, Ohio 44202 
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STANDARD FEATURES: 


Е 74 million byte Winchester tech- 
nology disk drive yields mainframe 
class file access speeds and 
capacity. 


E High level data file software 
makes high performance file struc- 
tures like multikey ISAM easy to 
use. 


B Triple processor CPU with 
6502A, 6800 and 2-80 gives the pro- 
grammer the best of all worlds in 
performance and versatility. 


Е The included 6502A based ex- 
tended disk BASIC by Microsoft 
out-benchmarks every micro 
available, including 4 MHz Z-80 and 
LSI-11 with extended arithmetic. 


E 48K of high reliability static RAM 
{в standard. 


Е High density 8" floppys provide 
program and data mobility from 
machine to machine. 


Е Completely integrated mechani- 
cal system with UL-recognized 
power supplies; continuous duty 
cycle cooling; modular construc- 
tion and rack slide mounted 
subassemblies. 


Е Based оп а 16 slot Bus-oriented 
architecture with only 7 slots used 
in the base machine. 


Е Directly expandable to 300 
megabytes of disk, 768K of RAM in 
16 partitions, 16 communication 
ports, plus console and three 
printers. 


ШЕ C3-B's have been in production 
since February, 1978, and are 
available now on very reasonable 
delivery schedules. 

The C3-B was designed by Ohio 
Scientific as the state of art in 
Circte 290 on inquiry card. 


small business computing. The 
system places its power where it's 
needed in the small business 
environment; in the data files. The 
C3-B's advanced Winchester tech- 
nology disk, coupled with its smart 
controller and dedicated high 
speed memory channel, gives the 
C3-B data file performance com- 
parable with today's most powerful 
maxi-computers. 

Yet, the C3-B costs only slightly 
more than many floppy only com- 
puters but offers at least a thou- 
sand times performance improve- 
ment over such machines (50 times 
storage capacity multiplied by 20 
times access speed improvement). 

But what if your business client 
cannot justify starting with a C3-B? 


Then start with Ohio Scientific's in- 
expensive C3-S1 floppy disk based 
system running OS-65U. When he is 
ready, add the CD-74 big disk and 
directly transfer programs and files 
from floppy to big disk with NO 
modifications. 

That's upward expandability! 

*Rack as shown above complete 
with 74 megabyte disk, dual 
floppys, 48K of static RAM, OS-65U 
operating system and one CRT ter- 
minal under $13,000. 

Multiple terminal systems with 
printers and applications software 
are priced in the mid-20's. 


1333 S. Chillicothe Road * Aurora, Ohio 44202 
(218) 582-3101 
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— eee Computer Graphics 


Graphic assistance by Vivian Day 


The personal computing literature is filled 
with material describing the hardware of 
microprocessors using video graphics. A 
great deal has also been written about spe- 
cific graphic applications including video 
games, computer art, etc. Computer graphics 
is, however, a powerful tool that requires for 
its use an understanding of a set of under- 
lying computing and mathematical principles. 
The purpose of this article is to present some 
of these principles in the context of personal 
computing. 

The screen of a video display is essentially 
a space with two dimensions. While a num- 
ber of schemes exist for dealing with two- 
dimensional spaces, the most common is 


PROBLEM 
SPACE 


Figure 1: Problem space versus display space. The screen of a video display is 
essentially а space with two dimensions, commonly addressed by integer 
Cartesian coordinates. [n creating graphics images, it is often useful to per- 
form calculations in what is called a problem space and later map onto the 
display space. For instance, ІҒ you are creating a game of action football for 
your graphics dísplay, it may be more useful to perform the calculations with 
u and v coordinates measured in yards (your problem space) and later con- 
vert to the display space with its integer coordinates. 
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Cartesian coordinates. Each point in the 
space is represented by a pair of numbers 
corresponding to its distance from two axes 
at right angles to each other. On a video 
display this pair of numbers corresponds to 
the scan line number and picture element 
within the scan line. The notation [x y] will 
be used here to denote the element number 
and scan line number. Due to the nature of 
displays, the values for x and y are integers 
of limited range. Each pair of values corres- 
ponds to a unique point in the d/sp/ay space. 

For many problems in which computer 
graphics is useful, a second space is used. 
This is the problem space (see figure 1). This 
corresponds to the description of the prob- 
lem geometry as opposed to the screen. The 
representation [и у] will be used here for 
problem spaces. For Space War its dimen- 
sions may be measured in parsecs, for a ten- 
nis simulation it may be measured in inches, 
etc. Problem spaces may бе integer or real, 


X МАХ 


Y MIN 
DISPLAY SPACE 


Learning by doing is still the best method of education. And when it comes to 
learning about the world of microcomputers, you won't find a better method than 
the Instructor 50. 

It’s the fast, ready-to-use learning device that ipredigtely provides "hands on" 
pet for gaining microprocessor knowledge—in your home, office, or in the 
classroom. 

Superior to other microprocessor learning aids, the Instructor 50 is a COM- 
PLETE package—including a built-in ‚раа supply (50/60 Hz), an LED 
prompting display, and both functional and hexadecimal keyboards. You 
also get S-100 compatibility for adding memory and other peripherals. This lets 
p expand the machine's capability —and your microprocessing applications 

nowledge. Moreover, you can easily build a program library by recording yourown 
audio cassettes. 

The Instructor 50 comes complete with a Users' Guide, along with step-by-step 
instructions for those with no previous microprocessor experience. 

Signetics offers one of the broadest choices of microprocessors in the industry. 
This knowledge stands behind the Instructor 50. When you need to learn about 
microprocessors, start with Signetics. Start with the Instructor 50. Send for your 
descriptive brochure today. 


We can help you understand microprocessors. 


a subsidiary of US. Phillips Corporation 


Sugnelics Corporabon 

811 Eas! Argues Avenue 
Sunnyvale, Санта 94086 
Telephone 408/739-7700 
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bounded or unbounded and are defined by 
the nature of the problem, not the use of 
computer graphics as a tool. 

Naturally, there must be a way to convert 
from one space to the other when both are 
used. If 


xsmin = left screen value 

xsmax = right screen value 

ysmin = bottom screen value 

ysmax = top screan value 

and 

upmin = minimum problem space u 
coordinate value 

upmax = maximum problem space u 
coordinate value 

vpmin = minimum problem space v 
coordinate value 

vpmax = maximum problem space v 


coordinate value 


then the point [и v] in problem space 
maps into a point [x y] in screen space as 
follows: 
х = (ШЧ? |х Gxsmax-xsmin) + 
upmax-upmin 
ixsmin! 
21! .55Vpmin . . 
y (pmax vpmin! x lysmax-ysmin] + 


lysmin) 


In most cases, operating on individual 
points is only a beginning. Generally, tech- 
niques are needed to deal with line segments 
that connect points to define figures and 
regions. 

If two points Ро = [xp yg] and Py = 
[x y1] are to be connected by a line seg- 
ment, it is often necessary to compute cvery 
point on the connecting line (see figure 2). А 
traditional representation of the straight line 
is of the form: 


y=mx+b 
where 
Y1 Yo 
m 28990 = Yo ~ 1 X mi. 


To compute the series of points that would 
represent the line segment connecting Pg 
and Py, a program would start with the 
point at (xg,yg) add m X Ax toygand Ax 
to xo enough times to reach x1 and y1 (A x 
means a small increment of x). 11 is impor- 
tant to realize that m, b and the interme- 
diate values of x and y may take on non- 
integer values. For each intermediate point, 
the rounded values of x and y are used to 
designate a picture element to be displayed 
as part of the line’s representation. 

An alternative to this scheme is the “para- 
metric” line representation. Here, the mathe- 
matical representation of the infinite line 
that passes through Ро and Py is not used. 


d 


КАЛ. 


Po 


(Xo , Yo) 


Figure 2: The straight line, a basic element 
in many displays. If two points are to be 
connected by a line segment, in a raster 
graphic display it is necessary to calculate 
every point on the connecting line. іп the 
case of a vector display, only the endpoints 
of the vector need be computed. 


Instead, we represent only the points be- 
tween Ро and P1: 


x = 1—t)xg аты tix, xg! 

y= -tyg +t Y= Yo + tly 7 vg) 
where t varies from O to ] 

(x,y) = (худ) ате 0 


(х,у) = G4, v4! атт = 1 


A line similar to the above line is generated, 
but with simpler, more direct computations. 

For more advanced systems, a number of 
hardware schemes for line generation exist. 
Since hardware is not the topic of discussion 
in this article, refer to reference 1 for a dis- 
cussion of binary rate multipliers, digital 
differential analyzers and multiplying digital 
to analog converters. 

Another basic graphics element is the 
polygon. The polygon is a plane figure 
consisting of all points inside and on the 
boundary of a simply connected series of 
straight lines. For our purposes it is more 
convenient to represent a polygon by a list 
of its vertices than by a list of the entire set 
of displayed points. Polygons raise the issue 
of the differences between video or raster 
displays and line drawing vector or сай!- 
graphic displays. 

The line drawing display has been a 
standard graphics device. It contains hard- 
ware to draw lines between points in the 
screen space. The image is drawn by tracing 
over each line in the image in the order the 
lines were specified. Thus, only points on 
displayed lines are scanned. 

The raster display uses a fixed scanning 
pattern that covers the entire screen. At 


FULL SIZE FLOPPY DISK $995 COMPLETE! 


DISCUS t™ full-size floppy disk system is an overnight success soltware library includes DOS, text editor, 8080 assembler 
. . . because it’s delivered so complete you can have it running (all integrated in DISK/ATE"), our BASIC-V™ advanced virtual 
in a single evening. disk BASIC able to handle a wide variety of data formats and 
For just $995, it’s a complete memory system. address up to 2 megabytes and patches for CP/M*. And it's 
hardware and software. Completely assembled. Completely inter. all interfaced to your controller's serial 1/O port to avoid 
faced. And tested as a complete system. |/O guesswork. 


And you can not only solve your memory And it’s all yours for $995. We even 


shortage faster, you can solve it longer offer CP/M for just $70, Micro-Soft 
244 brams DISCUS Г“ isa full-size Extended Disk Basic for just $199 


< % and Micro-Soft Fortran for just $349 
floppy sy ---- „== == e as nice options to add to your library. 
Your $995 DISCUS Г“ system No wonder it’s an overnight success! 
includes a Shugart 800R full-size See DISCUS Г" today at your 
drive with power supply in a local computer shop. Or if 
handsome freestanding cabinet, unavailable locally, send your 
our 8-drive capacity $-100 check or money order direct 
controller with on-board buffer to Thinker Toys™ (add $7 
and serial interface, all cables for handling; California 
and connectors, and all the residents add tax). Or call 
software you need. Your (415) 524-5317, 10-5 Pacific 
Time. 
*CP/M is a trademark ol Digital Research. 
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screen positions which are parts of the 
displayed image, the scanning beam is 
intensified, causing images Lo appear on the 
screen, On a line drawing display, polygons 
can be represented by their boundaries; on a 
raster display they can be “colored in." 


Displaying Polygons 


A polygon is represented by an ordered 


set of points: (xg,yo), (xp, v1)... (xy vg). 
An alternative notation for this collection is 
а matrix: 


Xo Yo 711712 
M= хур = |тҙ тоҙ 
УТУ ШЕШУ. 


Each element of the matrix is а number, 
specified by 115 row index and column index. 
In memory, arrays are typically stored in 
conseculive locations in either row or 
column order. It is necessary to calculate an 
element address from the row and column 
indices of a particular element in order to 
access iL. 

Given the vertices, how can the displayed 
interior points be calculated? Let us assume 
(as is usually the case) that the display scans 
from top to bottom and from left to right. 
For each line segment in the polygon, deter- 
mine the vertex with the maximum у value 
and sort the edges in descending order 
by the maximum y value. Every vertex 
in the polygon is now represented in two 
places: as the beginning and end of two 
lines. Beginning with the topmost vertex, a 
line generation algorithm is used on any line 
that crosses the current y value. Because of 
the surt that was performed, line segments 
which begin lower on the screen may be 
ignored. Since both ends of the line segment 
are present, a line is dropped from the 
computation when its “lower” end is passed. 
For every line passing through the current 
y value, the x value has been calculated. The 
points generated are now sorted by x value. 

Starting with the minimum x value, fill in 
picture clements on the scan line until the 


next value is encountered; leave empty 
picture elements until another picture 
element (if any) is encountered. As the 


program scans from left to right, the x values 
occupying odd numbered positions (151, 
3rd. . .) in the x-sorted list cause picture 
clement insertion to begin; the even position 
elements cause picture element insertion to 


be superseded. Figure 3 shows how this 
process can be generalized and applied to an 
arbitrary plane figure in outline form, ie: a 
letter “P.” This procedure is repeated as the 
y value is stepped down the screen space 
for each scan line until the "lowest" vertex 
is encountered, ending the figure. 


Transformations 


Now that the basic graphic elements have 
been defined in Lerms of points and a set of 
algorithms which generate lines and arbitrary 
figures from the points, it is necessary to 
examine the operations needed to manipu- 
late points Lo perform useful tasks. There are 
three basic transformations іп two dimen- 
sions: translation, rotation, and scaling or 
magnification. 

Translation is the movement of a point or 
points by an amount in x and an amount in 
y. The motion is such that neither the shape, 
size nor orientation is changed. It may be 
expressed as: 


x = х + changex 
y =y + changey 


where the cA'ungex need not equal селден. 
If all of the points associated with a line 
or figure are translated by an equal amount, 
the graphic clement is translated without 
change іп size, shape or orientation, Figure 4 


SCAN LINE : 


SCAN LINE | 


- В i7 


Ф EVEN INTERSECTIONS 


Figure 3: Creating a letter P with a raster 
scanning video display. During each scan line 
the program creates blanks until it comes to 
the first line. After this point it creates solid 
picture elements until it encounters the next 
line, whereupon it switches back to blanks, 
The algorithm states that solid picture 
elements should follow odd numbered line 
intersections and that blanks should follow 
even numbered line intersections. 
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The North Star 16K RAM board is a star performer 
in our HORIZON computer. Just as important, it is the 
ideal memory for most other S-100 bus systems. No other 
RAM board can surpass the speed, reliability, and quality 
features of the North Star 16K RAM at any price. 


SPEED — The North Star 16K RAM is the fastest S-100 
bus memory board available. No wait states are required, 
even with a Z80 at 4MHz. And, of course, this outstand- 
ing 16K RAM will operate with both 8080 and Z80 proc- 
essors at 2MHz. Industry standard 200ns dynamic RAM 
chips are used. Invisible on-board refresh circuitry allows 
the processor to run at full speed. 


RELIABILITY — The North Star 16K RAM is designed to 
match the same high standards as our MICRO DISK 
SYSTEM and HORIZON computer. For example, all ad- 
dress and data signals are fully buffered. A parity check 
option is available with the 16K RAM for applications re- 
quiring immediate hardware error detection. If a memory 
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error occurs, a status flip/flop is set and an interrupt can 
inform the processor. Or, if preferred, an error status 
light will go on. 


FEATURES — The North Star 16K RAM offers many de- 
sirable features. Addressability is switch-selectable to 
start at any 8K boundary. The board can perform bank 
switching for special software applications, such as time- 
sharing. Also, bank switching can be used to expand the 
amount of RAM beyond 64K bytes. Power consumption 
is minimal — the maximum power requirements are: 
6A @ 8V; 4A @ +16V, and ЛА @ -16У. 


PRICES — $399 kit. $459 assembled, tested and burned- 
in. Parity option: $39 Kit. $59 assembled, tested and 
burned-in. 


Write for free color catalog or visit your local computer 
store. 
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ИШИ CHANGE x 


Figure 4: Translation in the xy plane. 


shows the effect of a translation applied to 
our arbitrary figure, the letter “P.” Rotation 
is a somewhat different problem. It involves 
a computation which maintains shape 
but changes orientation. А rotation will 
generally leave only one point in the two- 
dimensional space with its position un- 
changed: the center of rotation. For the 
sake of simplicity, the rotation computation 
is developed with the point (0,0) as the 
center of rotation. The polar coordinate 
representation is used (see figure 5). Later it 
will be shown how to rotate about any 
arbitrary point. The point to be rotated, Po, 
is at position (хо,у0) (see figure 6). This is 
at a distance r from (0,0) and the line from 
the origin to P makes an angle of a with the 
x axis. From trigonometry we know that: 


ха” cosíal 


= тга) 


Yo 
If Ph is rotated about (0,0) by an angle ol b 
lo become Р then 


x, oF coslatb) 


y4 = ' sin(atb) 


but from trigonometry we may substitute 


ё 
Figure 5: Polar coordinate representation 
of a point in the xy plane. 


P IPRC 
(r, a+b) 


P| 


Figure 6: Rotation of vector about the origin. 


for the sum-of-angles form: 
x, = г соза} cosib) — г sin(al sin{b) 


Yr cos(a? sin{b) +r sin(a) cosibl 


but from above we get 
x59 cos(b) — Yo sinib! 


Y1 = хо sintb) *Yg cos(b) 


The last of the basic transformations is 
scaling or magnification. This involves a 
change in size without change in orientation. 
Depending on the definition of shape, it is 
either unchanged or changed "without 
distortion," As in rotation, only a single 
point in the plane is unchanged by a partic- 
ular scaling transformation and once again, 
for convenience, the origin [00] is left 
unchanged. The equations: 


X1 = 5x9 


Y1 2 So 


will scale х апа у by а factor 6. The factor 
may be greater than or less than 1. If a 
negative value is used for s, then reflection 
about the origin is performed. If the scale 
factors for x and y are different, then 
“stretching” is accomplished. Figure 7 
illustrates several scaling transformations 
applied to the “Р” figure seen in several 
eariler illustrations. 


Vectors and Matrices 


The use of matrix notation allows simpli- 
fied extensions and combinations of the 
basic transformations. А matrix is a rectan- 
gular array of numbers identified by row and 
column numbers. Every row in à particular 
matrix has the same number of entries, as 
does every column, The notation A(I]) 
refers to the element of matrix А in the Ith 
row and jth column, A matrix has a size 
associated with it, [rc], which defines the 
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number of rows and number of columns. 
For matrices A, В and C each having the 
same number of rows and columns, the 
following rules are true: 


A =B if ALI,J) = Bit) for all elements 

A = B+C when A(1,J) = BÍI,J) + Cli,J} for ail 
elements 

А = B—C when A(I,J) = BII,J) — СЧ,П for 
al} elements 


While addition and subtraction of matrices 
follow in fairly simple fashion from scalar 
(nonmatrix) arithmetic rules, multiplication 
and operations similar to division are not at 
all similar. (A scalar is a quantity that is 
completely specified by a single number, 
compared with multiple number data 
constructs, which are vectors and matrices.) 
A matrix with only one row is called a 
row vector. Similarly, a matrix with only 
one column is called a column vector. The 
subject of matrix multiplication is first 
examined with these simplified forms. While 
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Figure 7: Scaling an arbitrary figure in the 
xy plane. 


KEYBOARD: fully professional. Full 128 
ASCII upper б lower cose characters 
with 79 keys including о 16 key 
numeric pad. 

GRAPHICS: 64 pre-defined graphic 
chars, and 64 user defined chars, 
alternately all 128 grophic chars. 
may be user defined. Resolution 


240 x 542 points, cursor control, 
ond 64 chars. by 30 lines. 
MEMORY: 4K byte power-on 
monitor, 8k byte user RAM, and 
8k byte PROM external cartridge 
with Microsoft BASIC standard. Cartridges 

ollow you to change operating systems б languages 


there are two forms of vector multiplication, 
only the dot product (also called the vector- 
inner-product) is presented here. Again, 
using a matrix A (the row vector), B (the 
column vector) and C (their product) the 
vector product computation will be de- 
scribed. A vector product can exist only if 
the number of elements in À and the num- 
ber of elements in B are equal. If each of 
these has N elements then 


С-А(1,1) X В(1,1) + A(Q,1) X B{1,2}...+ 
A(N,1) X BIN, 1). 


This is called the dot product of the two 
vectors. It is the sum of the pairwise products 
of their elements. C, the dot product of the 
two vectors, is a single number (a scalar) not 
a vector or matrix. For example: 


let 
А = [1234] row vector 
3 
Bs 5 column vector 
7 
11 
then 


A'B=C=1X3+ 2X5 + 3X7 + 4х 11 = 78 


Now suppose that А апа В аге not restricted 
іо onc column and onc row, respectively. 
Instead, we let A have size [rA cA] and B 
have size [rg cgl. The matrix product can 
only be computed if cA = гв: that is, the 
number of columns in A is equal to the 
number of rows of B. Two matrices for 
which this is true are called conformable, C 
will now have size [rA cp], inheriting its size 
from both A and B. Each element in C 
(which is no longer a scalar) results from the 
dot product of a row in A with a column in 
B: 


C(1,4) = A(L1) X В(1))+ A(0,2) X 612,0... 
+ A(LN) X BIN A) 


where 


without ony modification ro the standard 
hardwore by simply inserting а PROM 
cartridge in o side slot. 
1/0: serial А5222 300/1200 boud 
port. 8 bir parallel роп, dual 
casserte recorder port ar 
300/1200 boud. 
EXPANSION: up ro 32 k RAM on 
board, 1/0 to 5-100 8 slot extension 
box for additional memory and any 
other 5-100 peripheral boards. 
PRICE: $895.00 (does not include CRT or 
cassette.) Order by C.O.D. 
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Now with RS 232 interface. 
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great. And now that we've finally parallel interface e Documentation included 
added RS 232 interface, it will e ASCII code e 30-day warranty жән parts and 
get even greater. So while you е 14.9 cps printout labor 

can still order it direct from us, е High quality Selectric printing • Mail order shipments to AJ 
new you can also buy it from * Reliable, heavyduty Selectric office or direct to you. 

dealers around the country. mechanism 


Warranty and service 
available from your local AJ dealer — 
or from AJ offices in: 
Atlanta/Boston/Chicago/Cincinnati/ 
Cleveland/Columbus/Dallas/ 
Detroit/Hackensack/Houston/ 
Los Angeles/New York/Philadelphia/ 
San Jose/Washington, D.C. 
Full warranty information 
available on request. 
Order with coupon—or from 
your local AJ dealer 
For location of your nearest AJ dealer 


Call toll-free: 800/538-9721. 
(Calif. residents call 408/263-8520) 


ANDERSON 
JACOBSON 
HOW TO ORDER DIRECT CLIP AND MAIL WITH ORDER 
FROM THE FACTORY 
1. Make cashier's check or money order Select interface: О RS 232 @$1195 or [1 Parallel @ $1095 
payola to Anderson Jacobson, Inc. and | Select keyboard: О EBCD or O Correspondence 
Anderson Jacobson, Inc. C) Ship direct to me (freight collect, FOB San Jose, + $25 box) 
PERSONAL COMPUTER TERMINAL О Ship to AJ office (shipping and handling $35 ) 
521 Charcot Avenue : 
San Jose, CA 95131 Number of units — — — — — $ 
2. You will be notified when your unit is Sales tax at delivery location $ 
ready for shipment. Allow six to eight Shipping and handling $35 each $ 
weeks for delivery. TOTAL $ 


3, Shipments direct to you require a collect 
freight charge (FOB San Jose) plus $25 
for a special shipping carton. Shipments NAME 
to nearest AJ office include freight in the 


$35 handling charge. ADDRESS 
4. For warranty or repair service, return 
unit to local dealer or to designated AJ CITY STATE ————————— ZIP 
service location. 
Available only in U.S. PHONE ( ) 
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For Your SWTP 6800 Computer. 


PERCOM: 5 Assembled and Tested 
FLOPPY DISK SYSTEM 
me {L{A[0)4 (0X6) 


only 100% D 


The LFD-400 is ready to plug in and run 
the moment you receive it. 
Nothing else to buy! Not even extra memory! 


YOU GET: 

@ The popular Shugart SA 400 minifloppy™ drive. Drive alignment 
is double checked by PerCom before shipment. 

© The drive power supply — fully assembled and tested. 

© LFD-400 Controller/Interface — plugs into the 55-50 bus • 

. accommodates three 2708 EPROMs * fully assembled and tested. 
Ө MINIDOS™—the remarkable LFD-400 disk operating system on 
а 2708 EPROM ° plugs into the LFD-400 Controller card • по 

extra memory required • по “booting” needed. 

Ө Attractive metal enclosure. 

© interconnecting cable—fully assembled and tested. 

@ Two diskettes —one blank, the other containing numerous 
software routines including patches for SWTP BK BASIC and the 
TSC Editor/Assembler. 

© 70-page instruction manual— includes operating instructions, 
schematics, service procedures, and the complete listing of 
MINIDOS™. 

($) Technical Memo updates — helpful hints which supplement the 
manual instructions. 


(9 90-day limited warranty. 
Minifloppy ts a trademark of Shugart Associales 
MINIDOS is a trademark of PERCOM Data Company, inc. 


The LFD-400 is readily expanded to either two or threa drives. 
Write for details. Send for our free brochure for more informa- 
uud about the LFD-400 Floppy Disk System and LFD-400 
software. 


To save you money, the LFD-400 Floppy Disk System із avallable 
only from PerCom. Because of the special pricing, group and 
dealer discounts are not avallable. 


MC and VISA welcome. COD orders require 30% deposit plus 5% handling charge. Allow three 
oxtra weeks if payment is by personal check. The LFD-400 Floppy Disk System is available 
Im nece Allow three weeks for testing and transportation. Texas residents add 5% 
sales tax. 


TM 


PERCOM DATA COMPANY, INC. 
DeptB 318 BARNES*GARLAND, ТХ. 75042 
(214) 272-3421 


PERCOM™ ‘peripherals for personal computing’ 


Circle 301 on inquiry card. 


Figure 8: Rotation of an arbitrary figure 
about an arbitrary point. 


and where | takes on all integer values from 
1 tor, and J takes on all integer values from 
1 to св. For example: 


let 


Ja 
сд 7 
13 1 4 1 
в- [2 9 2 Ц 
'в ^2 
св“ 4 


The number of columns in matrix A is equal 
to the number of rows in matrix B. In equa- 
tion form, this means that: 


CA = в = 2 
я = [3 4] 


Therefore, ме can calculate the matrix result 
С: 


1ХЗ+ 1Х1% 1X4} 1х1+ 
2X5 2X9 2X2 2X6 
5Х3% 5X14 5X4 5х1+ 
7X5 7X9 7X2 7x6 


3X3—  3X1—  3X4— 3x1- 
1X5 1X9 1X2 1X6 


13 19 8 13 
C= 50 68 34 47 


4 —6 10 —3 


For any matrix М there is а special matrix 
which, when multiplied by M, yields M. This 
is called the identity matrix (1). It is similar 
in role to the value 1 in scalar multiplication. 
Naturally, the identity matrix must be con- 
formable with a particular M. І is a square 


matrix, with zeros everywhere but on the 
diagonal, where the value | is placed. The 
diagonal is the set of elements where the row 
index equals the column index. For example, 
if | and M are both 3 by 3 matrices, then 
IM = M: 


] 0 о 
0 1 0| M*M 
0 O0 1 


Now let's turn back to rotations, and see 
how these may be applied to a collection of 
points describing a figure on the display 
screen. 

Two comments are worth noting at this 
stage. lt is often useful and necessary 10 
apply the same transformation to several 
points. This occurs when applying a trans- 
formation to items such as polygons or more 
complex collections of points. Additionally, 
it is useful to combine basic transformations 
to create more complex transformations. 

А collection of points may be represented 
às a matrix: 


хо Yo 


X1 Y4 


х Уп 
Recall the basic operations of scaling, rota- 
tion and translation: 


Scaling (about the origin) 


umi 5, Yo 
Rotation (about the origin) 


17% cos(b) — Yo sin(b) 


¥4 * Xp sin(b) + Yo cos(b) 


x 


Translation 
X4 = Xo + changex 


у, = Yo + changey. 


If these transformations could be represented 
aS appropriate matrices, they could be 
applied simultaneously to all points in the 
collection. Scaling may be represented in 
matrix form as: 


[x'y'] = [x v] sy 0 


or, for a collection of points: 


Rotation through angle b about the origin 
may be represented as: 


хо Yo хо Y 
cos(b)  sin{b) 
—siníb! соѕ(Ы) 
х Yh х МА 
Translation presents а somewhat тоге 


difficult problem. No 2 by 2 transformation 
matrix can be devised that will transform a 
group of points by a uniform displacement. 
An alternative representation of the transla- 
tion is: 

{х)1 + {у)0 + 1 - changex 

| 


x = 
y = (х)0 +([у)1 +1 - changey 


If we now represent all points in two- 
dimensional space with a 3 element vector of 
the form [x y 1] for the point at [x y], then 
the translation operation may be represented 
in matrix form as 


хо Yo | x Yo ! 

x Ya 1 Xn um 1 
1 0 0 
0 1 0 


changex changey 1 


Note that a third (unnecessary) column is 
added to the translation matrix to make the 


results have the same dimensions as the 
input points. 
The scaling matrix is now rewritten as: 
5 0 0 
x 
О s 0 
y 
о 0 1 


The rotation matrix is now: 


cos(b) sinbi О 
—sinlb) cosib) 0 
0 0 1 


The use of ап n*1 element vector to герге- 
sent a point in n-dimensional space is known 
as the use of homogeneous coordinates. 

Now that a uniform representation, the 
3 by 3 matrix, is available for transforma- 
tions, two questions arise: (1) How can more 
complex transformations be implemented? 
(2) What effects are obtained from matrices 
which do not fit into the special structures 
generated for the basic transformations? 

Most complex geometric operations may 
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34 


Transformed Coordinate Translation to Rotation by Translation by 
Coordinate Matrix Origin by (—Xr, — Yr) Angle b (Жұ, Yr) 
Matrix (n by 3) (n by 3) (3by 3) (3 by 3) (3 by 3} 
хе Yə 1 Xo Уо 1 1 0 о соз{Б)  sinib) 0 1 0 0 
: . 0 1 0 —sin(b) соз) 0 0 1 0 
= -Х. Үг 1 0 0 1 Xr Yr 1 
Xn Yn 1 Ха Yn 1 
Example 1. 
a b с 
T4 = [d e ғ 
4 t 1 
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be implemented as a sequence of basic 
operations. A few examples are examined 
next. 


Rotation About an Arbitrary Point [x, ур 1] 


Since we know how to rotate about the 
origin, the paint R and the object are first 
moved to the origin. The object 15 then 
rotated and the system moved back so that 
R is al its original location, A matrix repre- 
sentation of this procedure is shown in 
example 1. The point R will he unchanged 
by this sequence of transformations. Trans- 
formations are not generally commutative; 
іс: the order of application of the trans- 
formations /s fixed to achieve a particular 
combined result. 

A similar statement 
multiplication: 


is true for matrix 


АВ # BA іп general, 


But, matrix multiplication is associative, 
That is, if the order of the matrices ts fixed, 
the order in which the indtvidual multiplica- 
tions is performed does not matter as far as 
the value of the result is concerned. Thus, in 
the example shown, we could combine the 
last three. (transformation) matrices by 
multiplication to yield a single 3 by 3 matrix 
which represents the combined transforma- 
uon. If more than three points are repre- 
sented in the coordinate matrix, this tech- 
nique will reduce the amount of computa- 
tion necessary to calculate the result. 

AS a general comment, it is useful to 
decompose complex transformations into 
а series of basic transformations. Any 
transformation which preserves shape in the 
sense discussed above can be decomposed 
into a series of basic transformations repre- 
sented as matrices. The product of these 
matrices will be the matrix representation of 
the complex transformation. 

A general 3 by 3 matrix might be repre- 
sented by: 


(h intentionally omitted} 


Three special cases of this matrix have been 
presented that represent the basic trans- 
formations. While the producis of such basic 
transformations can yield many of the cases 
of the general Тз matrix, it is useful to 
examine some other simple cases. The 3 by 3 
identity matrix: 


1 0 0 
„= |0 1 0 
3 0 0 1 


yields a result identical to the original set of 
points. This is a maf transformation. The 
effect of setting elements а and е (referring 
to the general T4 matrix elements) equal to 
other values results in scaling. Setting 
clements g and / to nonzero values creates a 
translation. The process of setting element 
h to a nonzero value is shown in the follow- 
ing equations: 

x =x 

y'=bx+y. 
The effect of this change on our figure “Р" 
test. pattern. is shown in figure 9, This type 
of transformation is known as a y shear. 
Note how the “P” has been distorted in the 
y direction only by this operation. 


— = + —— X 


9,0 


Figure 9: An example of y shear. 
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0,0 


Figure 10: An example of x shear. 


Similarly, setting element d equal to a 
nonzero value causes an x shear as shown in 
figure 10: 


x =x+dy 

y'7y 
If element c or element f is nonzero, or if 
element / is not one, the result of the trans- 
formation is of the form: 


hz 1 
[hx hy h] 


Here, Ax and hy are considered to be bilit- 
eral (2 letter) symbols or variable names, 
not products of h and x or y. іп this case, we 
divide each element of the vector by the last 
(or homogeneous) element. Thus, the 
coordinates of the point (x,y) in two-space 
may be represented by an infinite number of 
homogeneous representations [hx hy ^]. 
The process of dividing through by the 
homogeneous coordinate is known as homo- 
geneous normalization (see table 1). 

A particular problem arises when A = 0. 
In this case, division is undefined. An under- 
standing of this situation is attained by 
letting ^ go to zero. 

The value of the normalized point in 
table 1 goes out along a line from the origin 
through the point [a b]; as ^ approaches 
zero, the point goes to infinity. Thus the 
representation [a b O] defines a point at 


Editor's Note: Analogies Between Hardware and Software 


Readers with a hardware background are no doubt familiar with the 
concept of limiting the range of a signal, or "clipping" it. This is often 
accomplished using a nonlinear device such as a diode. In this article, 
we find the same concept used in the software which transforms a list 
of points making up an image so that it will fit on a display screen. 
Here, instead of an analog signal, the "signal" being limited is the 
numerical range of the coordinates being computed. The implemen- 
tation is different, but the concept is identical. . .CH 
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Normalized 
Representation 


Homogeneous 
Representation 


a 
a 10а 10b 
" 100a 100b 
a undefined | undefined 


Table 1: Homogeneous versus normalized 
representation of coordinates іп two- 
dimensional space. The homogeneous repre- 
sentation of the coordinate pairs is a way of 
encoding the numbers in a general manner 
using the extra element h in the matrix row. 
The values of the coordinates are found by 
dividing h into each coordinate (expressed 
here as variable names, ie: "hx"; this does 
not mean "h times x"). The results are 
shown in the right side of the table. The 
extra column іп the homogeneous form of 
the matrix is needed to make the matrix 
conformable with other matrices used for 
translation operations. 


infinity along the line from the origin 
through [a 5]. This representation of points 
at infinity is completely consistent with all 
previous discussion and definitions of 
transformations. The only truly undefined 
homogeneous value іп two-dimensional 
space is |000). 

Ім transforming graphic elements, а 
problem may arise regarding the screen 
space boundaries. Portions of objects may 
fall outside the screen space after trans- 
formation. A similar situation may arise 
when objects are converted from problem 
space to screen space. 11 is therefore neces- 
sary to have a procedure for “clipping” the 
portions of objects outside the screen space 
so that the on-screen portion is accurately 
portrayed. The procedure described operates 
on the typical 4 sided rectangular screen. 

The screen may be defined by four 
inequalities: 


х > Xp Xp = leftmost x value 
х= x» > rightmost x valua 
у> Yo Y 


y <у, Y: 7 top y value 


b = bottom y value 


The procedure operates on each line 
segment in the image and determines what 
portion, if any, lies in the screen space. 

The two endpoints of each line segment 
are classified as satisfying or not satisfying 
each of the four inequalities. Three specific 
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Figure 11: Three different ways a line can appear. Line (а) is completely 
within the borders of the video screen. The lines labeled (b) are completely 
outside of the screen area, and the lines labeled (c) are partially within the 
screen area. 


Figure 12a: Clipping. One way of calculating the cutoff point for a line is to 
use the traditional method of similar triangles. A disadvantage of this method 
is that it requires multiplication, a relatively time consuming operation on a 
computer. 
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cases may result from this endpoint coding: 


(a) Both endpoints satisfy all inequal- 
ities, 
(6) Both endpoints do not satisfy the 
same inequality. 
(с) Neither of the above. 
In case (a) the entire line lies within the 
screen space and is therefore displayed. In 
case (b) the entire line lies outside the screen 
space and is therefore not displayed. Case (c) 
requires further treatment. 

The visible portion (if any) of each case 
(c) line is determined by cutting it with 
every inequality line (screen boundary) 
which is violated by either endpoint. Each 
inequality or clipping boundary not satisfied 
will cut the line into two portions, visible 
and invisible. The portion remaining, if any, 
will be the line segment visible in the screen 
space. 

One approach to determining the point at 
which a line is cut by a boundary is derived 
from geometry (see figure 12a). The for- 
mulas for the left x boundary can be derived 
and the x, yp and yy, results follow in 
similar fashion. By similar triangles: 


УУ Е Y4 “Yo 
қаты X.—X 


о 1 0 
but 
Xa T Xp 
50 
Y4=Y 
" 1 10, 4. _ 
Ys Yo * ү (xoxo) 


The visible portion of the line is from (x,,y.) 
to (x, У] ). 

An alternative approach, the clipping 
divider, is more suitable for microprocessor 
implementation since it uses neither multi- 
plication nor division. It is actually a type of 
binary search. Using the example in figure 
12b, we define (xm,Ym) as the midpoint of 
the line to be clipped. (xm ym) is calculated 
as follows: 


хы. (45/2 (add and 1 bit shift) 
Yin = Wot, 2 (адд and 1 bit shift) 


If Xm, 7 xg, then ym is the y coordinate of 
the clipped endpoint and the process is 
completed. If xq, violates the inequality, 
then replace (хо,у0) with (х,у). Recaicu- 
late (xg, ym). If the new xm satisfies the 
inequality, then replace (хуу) with 
(Xm,Ym). In either of the last two cases, 
repeat the procedure with the new line, 
either (Xm,ym) to (х1,У1) or (x,y) to 
(Xm,Ym). Because of the shifting used to 
calculate (Xm,¥m), the process continues no 


Figure 12b: Clipping. Another method of calculating the 
cutoff point of a line on the screen is to use a form of ж 
binary search. The method involves halving the line segment 
successively until the y value converges to the correct 
answer. This method only requires adding and shifting and 
is thus quicker to compute than the method of similar 
triangles. 


SCREEN AREA 


more times than the number of bits in a 
word and the y coordinate will converge to 
the correct value. 
This clipping process completes the set of 
basic operations necessary to operate on 
two-dimensional information to produce 
graphic output. 
| hope readers will be encouraged to use и“ 


these practical techniques in their ехрегі- Жо 
ments with computer graphics.™ it MIDPOINT 


жй 


Ха» Ут) (FIRST MIDPOINT 


I MIDPOINT 
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Eduardo Kellerman 
V34/0284 

IBM Corp 

Endicott NY 13760 


Entire article and all 
figures copyright Interna- 
tional Business Machines 
Corporation, 1978. Printed 


by permission. AIl graphics 
were produced digitally 
{including author's signa- 
ture). 


TRI*u 3p1,0,1,0,(COS 30),(C-SIN 301,.,0,(-COS 30), 


Figure 1: Equilateral tri- 
angle centered at the ori- 
gin, the basic drawing 
block of our design. 
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APL and Graphics 


This article presents an introduction to 
the use of APL for creating and manipulat- 
ing graphic images. The paper carries the 
reader through the steps of interactive 
graphic design using APL and IBM 5100 
APL Graphpak. The last section of this 
article, giving background information about 
APL and Graphpak, should be reviewed by 
the reader not familiar with either of these 
two topics. August 1977 BYTE is a useful 
source of APL information. For more de- 
tailed information about APL sce the refer- 
ences listed at the end of this article. 

The initial checkout of the examples was 
done using an 1ВМ 5100 in stand-alone 
mode. The results were drawn on an IBM 
5103 printer by modifying Graphpak to use 
output functions from the IBM 5100 Print 
Plot/APL Problem Solver Library. When the 
designs grew more complex, the IBM 5100 
was connected to ап ІВМ System 370/ 
Model 168 and the code was executed there. 
The IBM System 370/Model 168 produced 
its output on a storage scope equipped with 
a hard copy unit. 


Developing Repetitive Patterns 


The first example follows a graphic de- 
signer through the development of a pleasing 
design for wrapping paper. Using a triangle 
as the basis for experimentation, the co- 
ordinates for a triangle centered at the ori- 
gin are derived as shown in figure 1. А 
matrix, TRI, is then created to describe the 
triangle to the DRAW function: 


(-SIN 30),0,0,1 


For this example, FRI looks like: 


TRI 

1 0 1 

9 0.87 70.5 
0 70.87 70.5 
0 0 1 


To create patterns, translate the TRI matrix 
into the display window and draw it with 
the following APL function: 


vV DESIGN 
[11 TR+(COS 30)0,SIN 30 
{2} DRAW TR TRAWSLATE TRI 


Ў 


When executed on the ІВМ 5100, DESIGN] 
gives a very small triangle of the defined 
dimensions. It will be necessary to increase 
the size of the triangle since it is presently 
too small to be used in a design. The func- 
tion DESIGN2, shown in listing 1, is written 
to rotate the triangle 15 times and then 
translate the magnified pattern into the 
viewing area before drawing it. 

Note in line 4 of listing 1 that the initiali- 
zation of variable OUT is to be a matrix with 
no rows and three columns. This is done so 
that OUT has the proper shape when in line 
6 it is catenated with TRI2 (which has three 
columns). When DESIGN2 is executed on 
the IBM 5100 the result is: 


— ae 


Even though the original (magnified) tri- 
angle is within the viewing window, the com- 
piete pattern is not. Instead of moving the 
whole pattern into the display window, the 
rotating triangles can be shrunk so they stay 
within each other. The result of experiment- 
ing with different shrinking factors (actually 
magnifications of less than 1,0) is the АРІ. 


function in listing 2. Execution of DESIGN3 
results in: 


To extend the design over a larger area of 
the plane, an upside-down version of the 
nested triangles is used. This upside-down 
design is obtained by rotating the original 
design 180^ (m radians). The original and 
new patterns are then drawn side by side. 
This is accomplished by adding the following 
two lines at the end of program DESIGN3: 


[13] 0072+180 ROTATE OUT 


[14] DRAW 15 MAGNIFY (2xTR) TRANSLATE OUT? 


Execution of this program gives: 


This pattern is used to cover the plane. To 
do so, variable OUT is made into a matrix 
containing the description of both the 
original set of nested triangles and the upside- 
down nested triangles by replacing lines 12 
thru 14 with: 


[12] OUT2«TR TRANSLATE 180 ROTATE OUT 


[13) 0OUT-OUT,[1] OUT? 


Then, to draw the N by M tilings, two 
nested loops are added at the end of the 
APL function. These loops are incorporated 
in lines 14 thru 19 of the function DESIGN7, 
which is shown in its entirety in listing 3. 

Note that, in line 16 of listing 3, unneces- 
sary parentheses were used to make the 
meaning clearer. However, not enough 
parentheses were added to make the mean- 
ing completely unambiguous to readers not 
familiar with APL. For example, the expres- 
sion 

TRXx(1*2»4) 


could be written 


TRXx(UA*(2xJ7)) 


[3] 


9 DESIGN2;TR ROT REP OUT ;TR I2 


TR+(COS 30).81N 30 
ROT«O 
REP-15 
опите п 3 pO 
LOOP:TRI2-ROT ROTATE TRI 
OUT-OUT. [1] TRI? 
ВОТ ВОТ +5 
*LOOP IF O«REP«REP-1 


DRAW 15 MAGNIFY TR TRANSLATE OUT 


DES IGN 3,TR MAG i ROT ,REP ,OUT ; TRI2 
TRe(COS 30),51Н 30 
MAG+1 

ROT+O 

REP+15 

OUT- 0 3 ро 
LOOP:TRI2-ROT ROTATE TRI 
TRI2-MAC MAGNIFY TRI? 
OUT+OUT 11) TRI? 
ROT+ROT +5 

MAGC-MAC*Q.87 

-LOOP IF O«REP-REP-1 


DRAW 15 MAGNIFY TR TRANSLATE OUT 


Listing 1: DESIGN2, an 
APL routine used to rotate 
the basic triangle апа 
translate it into the view- 
ing window. This oper- 
ation is repeated 15 times. 
Note the use of variables 
in the header line of the 
function. This assures only 
local use of those vari- 
ables. 


Listing 2: DESIGN3, ап 
APL routine which rotates 
and shrinks the basic tri- 
angle shape to keep the 
rotated triangles inside of 
the previously drawn tri- 
angle. This also keeps the 
rotated triangles within 
the viewing window. 


9 М DESIGN? M,TR;TRX;TRY;MAG,ROT;REP;OUT;TR I2;0UT2 


TRe(TRX*COS 30),.TRY-SIN 30 
MAC+1 

ROT+0 

REP«15 

QUT- 0 3 рб 
LOOP:TRI2«ROT ROTATE TRI 
TRI2-MAG MAGNIFY TRI? 
OUT-OUT,(1] TRI? 

ROT+ROT+S 

MAG«-MAC*x0.87 

-LOOP IF O«REP«REP-1 
OUT2«TR TRANSLATE 180 ROTATE OUT 
OUT-OUT,[1] OUT? 

1-0 


LPI:J«0 


LPJ:;TRe-(TRX*(1625*J ) OU Ie TRYx (C 1911) 


DRAW 15 MACNIFY TR TRANSLATE OUT 
-LPJ ТЕ M»de-J341 


“ІРІ ІР N»IeI«1 


Listing 3: APL program 
for drawing an N by M 
tiling of a surface. Each 
of the tiles consists of а 
right side up, rotated, mag- 
nified triangle series and 
an upside down, rotated, 
magnified triangle series. 
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Figure 2: Repetitive pattern resulting from the execution of DESIGN. The prerequisite for 
accepting this design is aesthetic. The author felt that this was а pleasing arrangement of tri- 


angles. 


Listing 4: A modification to listing 3, incorporated in line 
16, shifts every other row of the pattern half a triangle to 
produce a more pleasing effect. 


V N DESIGNS M;TB;TRX;,TRY;MAGiROT;REP;OUT;TRI2;0UT2 
11]  TR-(TRE-COS 30),TRY-SIN 30 
[2] МАС+1 
ІЗІ  ROT-0 
[Iu] REP#+15 
[51 OUT+ 0 3 ро 
[61 LOO0P:TRI?-ROT ROTATE TRI 
[7]  TRI2-MAG MAGNIFY TRI? 
[8]  OUT-OUT,|[1] TRI? 
(91  ROT-ROT«5 
(10) МАС+МАСхО.ВТ 
[11] +200Р IF O«REP-REP-1 
1121 00Т2+ТВ TRANSLATE 180 ROTATE OUT 
(13) OUT«-OUT,.[1] 0072 
[14] 1%0 
(15] LPI:4«0 
(161 LPJ:TR-(TRXx 14(2]I042xJ) I4 TRYx(I1) 
[17] DRAW 15 MAGNIFY TR TRANSLATE QUT 
110] -*LPJ IF M>ded+1 


[19] -ШРІ IF М>1<141 
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Listing 5: DESIGNS, an APL program that produces pic- 
tures such as the one shown in figure 4. The basic pattern 
has been shifted from row to row to produce a more 
pleasing design. 


Y N DESIGNS M;TR;TRI;TRY;MAC;ROT;REP;QUT;TRI2;OUT? 
[11 TReCTRX-COS 30),TRY«-SIN 30 


[2] MAG+1 
(31 ROT+O 
[u] REP+15 


15]  OUT- 0 3 pO 

[6] LOOP:TRI2+ROT ROTATE TRI 

17] TRI2-MAG MAGNIFY TRI? 

[8] OUT-OUT,[1] TRI2 

[9]  ROT-ROT45 

[10] MAG+MAGx0.87 

[11] -200Р IF O«REP«-REP-1 

[12] ovr2-our 

[13] 0OUTLi3]«-0U7(;3] 

[14] 2OUT«-0UT2,[1] TR TRANSLATE OUT 
[15] 1+=0 

[16] LPI:J«0 

[17] LPJ:TRe(TRXx« 1*(2| D *2xJ) , ISTRYx« (I1) 
[18] DRAW 15 MAGNIFY TR TRANSLATE OUT 
[189] -LPJ IF M»J-J*1 


[20] -—LPI IP N»I«€I*1 


Powerful Software 


with Extended Documentation offered by 


PRS— 

THE PROGRAM OF THE MONTH CORPORATION 
UNVEILS COMPREHENSIVE CONCEPT 

IN SOFTWARE PRESENTATION 


UNIQUE DOCUMENTATION 

Unique documentation gives you clear, complete and in- 
structive text in a graphically appealing manual. This doc- 
umentation doesn’t only provide step by step “how to” but 
also is geared to help you to understand hardware-software 
interactions, and to promote further applications. 


POWERFUL CODE 

Whether it be for games, applications (home and business), 
or sophisticated programming tools and monitors, PRS 
permeates the design of its unique code with “human 
engineering” And you'll pean the delicate balance 
between machine-human dialogue and resident program- 
space in memory. 


BEAUTIFUL CASSETTE-FOLDER 


PRS packages your manual and cassette in an elegant and 
durable gold-stamped folder. 


AN ARRAY OF PROGRAMS 
ARE AT YOUR FINGERTIPS 
PRS presently offers “MICROFILE” a DATA FILE 
MANAGEMENT program and “DDS П” the famous 


VISIT YOUR NEAREST DEALER TODAY 
Let him demonstrate the excellence [| 
of PRS programs. i 


DYNAMIC DEBUGGING SYSTEM. New programs 
will be released at regular intervals. 


YOU'LL DISCOVER EXTENSIVE 

PROGRAM CAPABILITIES 

With "MICROFILE? a new DATA FILE MANAGE- 
MENT program, you can: 

e Manage any list of items 

ө Enter new data 

ә Edit information already on file 

ә Sort items alphanumerically upwards or downwards 
@ Search by primary and/or secondary keys (labels) 
e List and print selected or all items 

ө Total sums of columns 

ә Justify right or left margins of each column 

ә Delete items 

€ Save and retrieve data with mass storage media 


PROGRAM APPLICATION 

EXPANDS YOUR COMPUTER USAGE 

For example, M ICROFILE" manages: Home inventory • 
Listing of musical tapes - Calendar of activities « Vacation 
itineraries • Checks by categories - Home-upkeep tickler 
files • Family historical dates • Health records. 


PRS SUPPORTS YOUR MAJOR BRANDS 
APPLE, PET, SOL, SORCERER, TRS-80, and other sys- 
tems with Z-80, 8080 and 6502 processors. 


pe айе жы ы. eee 


New Product Releases From І 


| 
PRS THE PROGRAM OF THE MONTH CORPORATION Г 


257 CENTRAL PARK WEST | 


МЕМ ҮОКК, М.Ү. 10024 


Gentlemen: 

m Please place my name on your priority mailing list to receive your 
escriptive advance releases off all new programs developed by -PRS- 

at regular intervals. 


O Please send me a list of dealers іп my area. 


серыш а 
Address LLL enar 


Or write for the name of a dealer | 
in your area to: n 
PRS-THE PROGRAM OF THE MONTH 

CORPORATION 


І 

| 

П 

| 

І 

] 

Name 8 
L| 

й 

| 
| 0. 2n ; 
L 


REFERENCE: 988 


257 Central Park West, New York, N. Y. 10024  —M—— c q——— ————————— 
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Figure 3: Full size design created by shifting the pattern of figure 2. The rows have been shifted in relation to each 
other for appearance. 
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СО5МАС 


$249 gets the entire family into 
creating video games, graphics 
and control 
functions. 


For starters. 


COSMAC VIP, the completely 
assembled, ready-to-operate RCA 
Video Interface Processor, opens up a 
whole new world of computer excitement. New 
challenges in graphics, games and control 
functions. Yet it’s just $249.00. 

Easy to buy. And easy to program, thanks to 
its unique, easy-to-use interpretive language. 
You get a complete how-to book including 
programs for 20 games: fun, challenging, and 
ready to load and record on your cassette. 


Simple but powerful. 

Built around an RCA COSMAC micropro- 
cessor, the VIP is a complete computer system 
that can grow with you. It has 2K of RAM, ex- 
pandable on-board to 4K. Plus a ROM monitor, 
audio tone output to a built-in speaker, power 
supply, and 8-bit input and output ports for 
control of relays, sensors, or other peripherals. 


Circle 322 on inquiry card. 


Soon RCA will offer 
options for color graphics 
“па 256 tone sound generation. 
An optional auxiliary keyboard 
Үр an exciting world of two-player 


will Ope 
ames. 
Take the first step now. 

Check your local computer store or elec- 
tronics distributor for the VIP. Or contact RCA 
VIP Marketing, New Holland Avenue, Lancaster, 
PA 17604. Phone (717) 291-5848. 


"Suggested retail price. Does not include video monitor or cassette recorder. 


The fun way 
into computers. 
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TARBELL SOFTWARE 
Extensive & Inexpensive. 


TARBELL CASSETTE BASIC only $36.00 


Most features of ALTAIR* Extended BASIC are inclu- 
ded PLUS these added features: 


* Assignment of I/O 
е Alphanumeric line labels 
е Unlimited length of strings 
* Unlimited length of variable names 
* Procedures with independent variables 
е Number system 10 digits BCD integer or floating 
point 
Inciuded are commands unique to TARBELL CASSETTE 
BASIC which provide capabilities to: 


CP/M Disk Operating System 


The 1/О section of this software has been modified 
to operate with the TARBELL Floppy Disk Interface in 
24K bytes of memory. Five commands permit listing of 
directory, typing contents of an ASCII file, renaming 
a file, erasing a file from disk, and saving memory on 
disk. Fourteen programs are included which are invoked 
like commands. Six source files are included for transfer- 
ring between TARBELL Cassette and disk, cold-start 
loading, Basic I/O system with drivers, and reformatting 
crashed diskettes. Documentation includes a listing of 
BIOS and instructions to patch CBIOS for your system. 
Price is $100 on CP/M diskette with documentation. 
(CP/M is a product of Digital Research). 


CP/M 1.4. Update Package 


A TARBELL Update Package for those now using 
CP/M 1.3 is now available on diskette. The Update 
Package adds new commands and the ability to access 
four disk drives, as well as 2 new CP/M manuals, TAR- 
BELL CP/M User's Guide and a new BIOS listing. 
Price: $50.00. 


ү ___ oDOO;L6z[ 
SPOOLER 

This 8080 program will save many hours of computing 
time. It intercepts all output to the list device, spools the 
output to a high-speed disk file, and directs the spooled 
data to a low-speed printer during unused cycle time while 
the CPU waits for transfer of data to and from the console. 
System throughput is greatly increased with the aid of 
SPOOLER. Output is never lost due to insufficient memory 
allocation. Fully compatible with the CP/M file system, 
SPOOLER permits parallel processing without hardware 
interrupt, and with minimal impact on other processes, 
Price: 850.00 (Copyright КІН Systems.) 


ÁÉ 


[eal 


‘Circle 360 оп inquiry card. 


* Initialize І/О channel è Assign a physical device ta 
a logical device 9 Drop an I/O channel previously assign- 
ed * Save the BASIC interpreter and monitor or 1/0 
routines on cassette * Cause programs to be appended 
onto programs already in memory * Call a procedure 
and pass variables on the list 9 Cause interpreter to enter 
edit mode using 15 single character edit commands. 


Tarbell BASIC occupies 18K of RAM. Source is available 
on cassette, CP/M** Disk, and printout---all at reasonable 


prices. Price for TARBELL CASSETTE BASIC and com- 


plete documentation: $36.00. 


BASIC-E Compiler 

Designed to work with CP/M Disk Operating System 
this software requires a total of 20K bytes of memory. 
Included are 26 compiler error messages and 23 run-time 
error messages. Disk files may be read, written or up- 
dated by using both sequential and random access. In- 
cluded are blocked and unblocked files. Price for com- 
piler and run-time monitor on diskette is $10.00. Manual 
is available separately for $5.00. (Public domain soft- 
ware by Gordon E, Eubanks, Jr.). 


CBASIC Programming System 


Upward compatible from BASIC-E, CBASIC is simi- 
lar but expanded to include several business oriented 
facilities, allowing decimal computations to 14 digits of 
precision, data formatting and PRINT USING state- 
ments. Statements allow access to disk files and disk 
file maintenance. Strings of characters may be read from 
the console to permit correct input line format to be 
checked before reading data. General programming fea- 
tures include variable names up to 31 characters, option- 
al line numbers, dynamic debugging tracers, and optional 
data output to printer. CBASIC on diskette and manual 
priced at $100. (Copyright Software Systems.) 


EMPL-an 8080 APL 


Especially suited to educational applications, EMPL 
is an adaptation of APL, using the ASCII character set. 
This BK version occupies the first 5376 bytes of memory 
and operates in two modes, The Execution Mode per- 
mits all instructions to be executed immediately. The 
Definition Mode permits the user to enter functions. 
EMPL on Tarbell Cassette with manual is $15.00. 
(Copyright 1977 Erik Mueller). 


"ALTAIR ts a trademark/tradename of MITS, Inc, 
**CPIM isa trademark/tradename of Digital Research. 


950 DOVLEN PLACE « SUITE B * CARSON, CALIFORNIA 90746 
(213) 538-4251 * (213) 538-2254 
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Figure 5: Basic design for example 2 in the text, The drawing 
window is shown for clarity. 


Figure 6: Series of logos shrinking into infinity, created by 
experimenting with size. A magnification process is а) that 
is required to reduce the size of the logo and converge into 


the origin which is at the corner. 


Listing 6: LOGOS], APL 
program that translates 
and shrinks the logo into 
infinity. 
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© CDOGOS1 LOGO: IMAG 


LOGO«-180 ROTATE BYTE 

LOGO- 100 76 TRANSLATE Loco 
Ге 

МАС+1 
LOOP: 

DRAW MAG MAGNIFY LOCO 
MAG+MAGHO, 74 

*LOOP IF 18>141з1 


but in reality it needs no parentheses at all. 
Similarly, all the parentheses in 


(Te TRYx 0 I+1)) 


are unnecessary. The values for TRX and 
TRY are computed in line 1 of listing 3. 

Variables N and M have been placed in 
the header line of the new APL function, 
and now become part of the calling syntax 
for it. Trying out the new function by enter- 
ing: 

2 DESIGN] 2 


results in figure 2. 

Jt appears that a better design can be ob- 
tained by shifting every other row by half a 
triangle. This is accomplished by making use 
of the residue primitive function, 


where 
217 


results in 1 if 1 is odd, and O if | is even. This 
change is incorporated in line 16 of 
DESIGNS: 


[16] РӘ:ТР+(ТЕХч71+(21]1)+2%0),1+ТРҮх( 1+1) 


Also incorporated in line 16 is a shift of 
TRX units to the left for the entire drawing. 
The purpose of this shift is to avoid uncov- 
ered areas in the display window. 

When DESIGNS was tested, it was clear 
that an appropriate selection of colors 
would add significantly to the design. With- 
out going into details, DESIGN8 was modi- 
fied so that it would create three different, 
overlapped pictures. Each could then be 
printed in a different color. The resulting 
design is shown in figure 3. 

Several other interesting designs can be 
obtained by slight modification of program 
DESIGNS. For example, instead of rotating 
the nested triangles to obtain an upside- 
down pattern, the sign of the values for the 
Y axis of the original set of embedded tri- 
angles can be reversed. This is equivalent to 
flipping the pattern over. The result is shown 
in figure 4. The APL function used to pro- 
duce the design for figure 4 is shown in list- 
ing 5. Additional designs can be created by 
overlapping patterns. 


Designing the Cover 


The areas involving graphics in which 
APL and Graphpak can be used are virtually 
unlimited. This second example follows a 
graphic designer who would like to create a 
design using a customer's trademark. He is 
told that the design should portray the 
virtues of the product. For the example 
consider the logo which appears on the cover 
of BYTE magazine. 


YOU CAN HAVE ВОТН... 


"ANYTHING ЧОЦ 
WANT TO 54У" 


“Natural Sounding 
Speech” 


A ! ст-1 
t SPEECH 


COMPUTALKER 2 SYNTHESIZER 


s" Ваи conteo EDIT 


S-100 BUS 


CSR1 
SYNTHESIS-BY-RULE 
SOFTWARE 


CTEDIT 


PARAMETER EDITOR 
SOFTWARE 


(STD. WITH CT-1) 


(OPTIONAL) 


"AE2NIYTHIHNX YUW 
WAANT TUW SEY.” 


Phonetic apelling 


CT-1 parameter data 


ONLY COMPUTALKER 
GIVES YOU THE CHOICE 


No other speech synthesizer available offers you the flexibility of the Computalker Model CT-1. The parameter 
editor program, CTEDIT, allows direct manipulation of all 9 control parameters. CTEDIT and parameter data 
tapes are furnished with the CT-1 synthesizer board. 

The optional CSR1 software package translates ASCII phonetic text strings to speech output. CSR1 is simple 
to use and is the easiest way to create new speech. CSR1 can also be called as а subroutine from user's code 
for applications involving program controlled voice output. 

The CSR1 phonetic rule system generates control parameters in the same form as used Бу CTEDIT. Thus, it is 
possible to further edit the output of the rule system, to achieve natural sounding speech output with minimum 
effort. 


CT-1 assembled & calibrated 395.00 Software is available on CPM 8", 
CSR1 phonetic rules software 35.00 North Star 5%", CUTS, TARBELL, 
Calif. residents add 6% sales tax MITS ACR, Paper Tape. 


COMPUTALKER CONSULTANTS 
1730 21st Street, Suite AB, Santa Monica, CA 90404 (213) 392-5230/828-6546 
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Figure 7: Spiraling design produced by incorporating a sine 


The designer first creates a matrix called 
BYTE which contains the data required to 
draw the basic logo. This matrix was created 
by manually digitizing the logo. The logo 
can then be drawn, as in figure 5, by enter- 
ing the command: 


DRAW BYTE 


The intention is to create the design 
at a 90° angle. This way the logo can be 
moved along the X side of the display 
window (which is longer than the Y side}. 
By reducing the size of the logo as it is 
moved, the customer’s request for creating 
a feeling of "never-endingness'"' can be met. 
(Note: in figure 5, and in some of the fig- 
ures that follow, the outline of the display 


function into the shift process. 


vy | 
ШТ! 


Figure 8: Pattern composed of a series of shrinking апа 
rotating lines reflected about the Y axis to produce the sym- 
metrical shape shown. The drawing window is displayed for 


clarity. 
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window has been added to aid in under- 
standing the discussion.) 

One way to move an object while simul- 
taneously shrinking it is to displace it from 
the origin while using the MAGNIFY func- 
tion to reduce the values for the X and Y 
axes. To move the logo diagonally across 


V LOGOS2; LOGO; I; MAG TR ;MACS IN; MODULATE 
[1] 10604180 ROTATE BYTE 
[2] LOGO- 100 76 TRANSLATE LOCO 
ІЗ) 1% 
[а] MAG+1 
151 Re 13 0 
[6] MAGSIN© 4.2 10 
[7] LOOP: PIG+MAG MAGNIFY LOGO 
[8] DRAW TR TRANSLATE FIG 
[9] MAG*-MAGx0.7u 
MAGSIN*-0.95xMAGSIN 
MODULATE«10((8.5-I),CI-2))805 
MODULATE«-MODULATExMAGS IN 
TReTR«MODULATE 
+100Р IP $0»Ie-I*1 


y 


Listing 7: Modification to the program. The 
addition of a sine function to the program 
changes the shrinking line of logos into a 
shrinking spiral. 


9 PICTURE1; ISM; LINE MAG ;RÓT.M ;Z TR 
[1J 1+0 
[2) M+ 0 3 ро 
[3]  LINE- 23910 24 0 21 712 
[u] МАС+1 
[5]  ROT«O 
[6] £P:M+M,(1) ROT ROTATE MAG MAGNIFY LINE 
[7] MAG+MAGx0.98 
[8]  ROT-ROT-3 
[9] -ІР ІР 200>1+1+1 
110) Z«M 
(111 ML;219-NC i2) 
(121 
[13] 


[14] 


ZeZ2,L11] M 
TR+(~-L/20523),¢-L/2033)) 
DRAW TR TRANSLATE 2 


Listing 8: PICTURE], ап APL routine for 

producing a design using a series of shrinking 
and rotating straight lines. This design, when 
added to the pattern already created, results 
in the front cover of this month's BYTE. 


P TI 


ME : кх 
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We Start With A Price 
That’s Hard To Beat. 


But We Don't Stop There. 


Central Data Corporation has combined the benefits 
of new technology and high-volume company sales 
to bring you a RAM board with more features and 
product options for less money. 


Lower Prices 

More Memory Capability 

To begin with, we've reduced the price of our 16K 
RAM board by $40 to $249. At $425—a price 
reduction of $50—our 32K board costs less, too. 
Plus, we now offer a full 48K memory board for 
$599. These boards are expandable to 64K at a 
price of $185 per 16K package. Or you can start 
right out with a full 64K board for $775. 


[Improved Board Design 
We've also added improvements to the board design 
at no extra cost to you. 

*Deselectable in 2K increments. Our deselect 
feature enables you to switch off any 2K to avoid 
overlap with your existing memory. 

¢Fully socketed memory. This feature enables 
you to expand the memory board yourself. 

* Plug selectable addressing. Now you can 
re-address without soldering 


Other Standard Features 
*Power-saving dynamic board with on-board 
invisible refresh 
One-year guarantee on parts and labor 
•5-100 and Z-80 compatible 


Specifications 
Storage Capacity 16K, 32K, 48K, or 64K 
Addressing 16K boundaries 


Max. Input Load 
Output Buffering 
Access Time 

Cycle Time 

Wait States Generated 
Maximum DMA Rate 
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One LS TTL load 
On all data lines 
450ns 

480ns 

None 

1 Mhz 


Power Consumption 

+16 150ma 
+ 8 300ma 
— 16 20та 


Other Products From Central Data 


Central Data also offers, fully-assembled and in kits, 
a range of other computer products including 
(pictured above) our 2650 microprocessor, software 
packages, TV/Monitor, ASCII keyboard, and (not 
pictured) floppy disk system, to name just a few. 


For More Information 
To Place an Order 


We welcome any questions you have about our RAM 
boards or other products. To place an order, or for 
more information contact: 


Central Data 


Corporation 


P.O. Box 2484, Station A 

Champaign, IL 61820 

Ph. (217) 359-8010 
Place orders prepaid or COD. Delivery is stock to 30 
days with shipping and handling prepaid in Con- 
tinental United States. Please include phone as well 
as name and address. 
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Description of Graphpak 


This section covers common APL termi- 
nology, some Graphpak conventions, and a 
description of APL functions which are used 
in the paper. The discussion is, by necessily, 
oversimplified. |t provides only enough in- 
formation to understand the paper. For 
more complete information on APL and 
Graphpak, consult the references. 

In APL, programs are called functions. 
Primitive functions are those which are part 
of the APL system, and are generally written 
as just one symbol or two overstruck sym- 
bols. One of the exceptions is the sinc func- 
tion which is written: 


10 
For example: 
Yos D, є 


А scaler is a single number, for example: 
3.1415. In general, a vector consists of sev- 
eral numbers, for example: 3 5 2.54. This 
definition of scalar and vector suffices as far 
as this paper is concerned. However, the ex- 
act definition of a scalar is “ап object with 0 
dimensions,” and for a vector, “ап object of 
1 dimension." In fact, a vector can contain 
one or more elements or be empty. 

This paper is limited to the "Drawing 
Component" and parts of the "Descriptive 
Geometry Component” of Graphpak. For a 
description of the other components of 
Graphpak refer to the /BM 5700 APL 
Graphpak, Program Description] Operations 
Manual. 

The descriptive geometry functions of 
Graphpak are designed to perform geometric 
transformations on descriptions of three- 
dimensional objects, and to display projec- 
tions of the transformed objects on 1һе dis- 
play window, The Graphpak display window 


is normally a rectangle in the XY plane with 
the coordinate origin at the left bottom cor- 
ner, [n this paper the width (X direction) of 
the window is 100 units and the height (Y 
direction) is 76 units, Even though only two- 
dimensional objects are used here, the trans- 
formations take place in three-dimensional 
space. Тһе 7 dimension is assumed to come 
perpendicularly out of the page. 

To describe a series of lines to be drawn 
by Graphpak, a matrix with three columns is 
used. The first column is a binary vector. À 
1 tells the program to go to the (X, Y) posi- 
tion indicated by columns 2 and 3 without 
drawing a line. А О means go to the indi- 
cated (X, Y) position while drawing a straight 
line. The function DRAW takes as its argu- 
ment a matrix that describes a series of lines 
and draws them. For example, if the variable 
BOX contains: 


1 0 0 
010 0 
© 10 10 
0 0 10 


0. 0 0 


then DRAW BOX gives: 


The desired values can be placed in BOX 
by entering 


ВОХ+5 3р1 0 0 0 1000101000 10000 


where 


p 


(rho) is the reshape (primitivc) function. The 


Table 1: Geometric transformation functions used in this article. 


2-0 TRANSLATE X Yields Z, a matrix which describes the object X having been translated 0/7), and D[2] 
in the Х and Y directions, respectively. 


If D is a scalar {а single number), it is assumed to be a translation in the X direction. 


Z-A ROTATE X 


Yields Z, a matrix which describes the object X having been rotated А/7), А/2/, and 


Af3] degrees counter clockwise (looking in) about the X, Y, and 2 axes, respectively, 


in that order. 


If A contains only one or two values, enough zeros are assumed to precede it to make 


its length equal to three. 


Z-P MAGNIFY X 


Yields Z, a matrix which describes the object Z having been magnified P/7/7 and Р/2) 


times in the X and Y directions, respectively. If P is a scatar, the function extends that 


number to all coordinates, 


left argument of rho specifies the shape to 
be given to the right argument. If two mat- 
rices describing two objects are to be put 
together, they can be catenated in the first 
dimension using 


4211 


For example, using the 7 RANSLATE func- 
tion (whose description follows): 


BOX7+10 10 TRANSLATE BOX 


DRAW BOX,[1]BOX2 


gives: 


The geometric transformation functions 
used in thisarticle are summarized in table 1. 
In the descriptions given in table T, TRANS- 
LATE and MAGNIFY are described as op- 
erating only in the X and Y directions. This 
is a simplification for the purpose of the 
paper. They are capable of performing three- 
dimensional manipulations. 

іп addition to the Graphpak functions, 
the following APL functions are used here: 


ү П+А Ё 
[1 Beh ia 
y 
V 2.0150 X 
[i] Z+ JOX Corse gee 
V 
V Ze X 
[11 Z-10X«!02)t:36. 


The /F function is used to make the APL 
code used in the paper clearer to readers 
not familiar with APL. The S/N and COS 
functions are also used to make the code 
clearer to readers not familiar with APL; 
but in addition, they take an argument ex- 
pressed in degrees (the APL primitive trigo- 
nometric functions assume their arguments 
to be expressed in radians). 


the display window after rotating it 180° 
requires: 


DRAW 100 76 TRANSLATE 180 РОТАТЕ BYTE 


incorporating the above into the APL func- 
tion LOGOS] (listing 6) to test the hypo- 
thesis produces figure 6. 

Next the designer tries to make a spiral 
by adding an X and Y translation to the 
shrinking logo using a sine function (in 
APL, sinc is designated by: 


іс 


followed by an argument in radians) which 
decreases in magnitude. After some experi- 
mentation the function іп listing 7 was 
found. 

Note the shift by 13 units in statement 5 
of listing 6. This was necessary because the 
translation using sines (statements 10 
thru 15) carried the design into negative 
X values, Execution of LOGOS? results in 
the pattern of figure 7. 

There is still some empty space which 
could be filled with some type of interesting 
design. After experimenting with rotaling a 
shrinking line, the funetion in listing 7 was 
developed. 

Lines 10, 11, and 12 of PICTURE] create 
a symmetrical picture by reflecting the fig- 
ure generated about the Y axis. Line 13 de- 
termines the minimum translation required 
to get the figure within the display window. 
Execution of PICTURE] results in figure 8. 
After rotating and making smaller drawings 
of the design created by РІСТІ/КЕ2, they 
are placed in the design created with logos. 
The finished product can be seen on the 
cover of this issue of BYTE. 

In summary, we have followed a graphic 
designer using APL and Graphpak through 
two problems and have seen the ease with 
which these software tools can be used for A good practice in 


creating and manipulating graphic images.@ APL is to localize varia- 
bles needed only within 


a function by placing 
REFERENCES them in the header line 


of the function, In this 


1. APL Language, IBM form GC26-3847. way all the local varia- 
2. ІВМ 5100 APL Graphpak, Program Descrip- bles will disappear from 
tion/Operations Manual, ІВМ form SB30-0850. the workspace when 
the function completes 

3. !IBM 5700 APL Graphpak Application Bro- execution... RGAC 
chure, ІВМ farm GB30-0850. 


4. IBM 5100 Print Plot/APL Problem Solver 
Library, User's Manual, ІВМ form SA21-9264. 


5. Iverson, К E, An Introduction to APL for 
Scientists and Engineers, APL Press, Pleasant- 
ville МҰ, 1976. 


6. Iverson, К E, APL іп Expositian, APL Press, 
Pleasantville NY, 1976. 


7. iverson, К E, introducing APL to Teachers, 
APL Press, Pleasantville NY, 1976. 
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Real-time 
interrupts 


add 


immense 
power 


fo your 
computer. 


With a real-time calendar/clock 
your computer can extend its influence 
into the future — take action at any 
pre-programmed date and time. 

Imagine the possibilities! Program 
a daily printout of appomtments. Pro- 
gram house temperature to rise at 6 a.m. 
every morning Program games in 
which fast reaction time wins. Turn lights 
on and off to simulate occupancy of 
an empty house. In your business, print 
hme and date on all computer output — 
hard copy or video display. Make your 
computer a frequency counter or time- 
interval meter The possibilities are 
endless especially if you useour Introl 
control system to send commands 
over existing wiring. 

We have superb calendar/clocks 
for Apple П апа S- 100 computers. The 
Apple II clock keeps time for over 2 
years in ] ms increments. Programming 
is simple because of the on-board ROM. 

The 100,000 Day Clock for S-100 
bus computers keeps time in 100 usec 
increments Programming is easy with 
most BASICs — especially our Introl 
BASIC. 

Both clocks feature crystal controlled 
accuracy and on-board battery back- 
up Very simple to interface. Easy to set. 
And provided with interrupts that do 
not derail ongoing computer achon 
when the clock commands action 

Calendar/clock for Apple Il is $179 
assembled and tested. Fer the S-100 
clock $219 assembled and tested. See 
them both at your local computer shop. 

Mountain Hardware Inc., 5523 Scotts 
Valley Drive, Scotts Valley, CA 95066. 
Phone (408) 438-4734. 


Va" 
as 


Mountain Hardware 
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UCLA Computer Club 20th 
Anniversary Party 


The UCLA Computer Club will be 
holding a 20th anniversary party and 
reunion in October 1978. The rentative 
date is October 14. The intent is to have 
club members from every era (WDPC, 
Computing Facility, ARPA, ССМ) 
present so lhat everybody has old triends 
to talk to. "Resistors" are aiso welcome. 

If you are a former UCLA Computer 
Club member, or you knew old members 
and would like to see them again, please 
send your name, address, and phone 
number to Joe Katz, Computer Club, 
3514 Boclter Hall, UCLA, Los Angeles 
CA 90024. A complete list will be sent 
to everyone who responds whether they 
decide to attend or not.B 


A Worm Invades an Apple... 
(ог, Computer versus Computer) 


Rumor has it that the underground 
technology af defrauding the telephone 
monopoly took a dubious step forward 
with the notorious “Capt Crunch's" 
latest escapade. Ward is thal the Federal 
prosecutors in the trial will introduce an 
Apple Ul computer in evidence as the 
instrument of the crime. m 


More Notes from the Rumor Mill: 
Heath Software 


According to highly reliable sources, 
Heath is offering a slightly scaled down 


ҮТЕ 


Capacitor Value 


In Robin Moseley's article "А Low 
Cost Light Wand Amplifier" (May 1978 
BYTE, page 92], the value of capacitor 
C1 should be approximately 47 mF. 

Anyone using the optional peak 
detector to measure the amplifier output 
should allow jor the forward drop of the 
two detector diodes. апа adjust. the 
circuit for a DC output voltage from the 
detector ol approximately 0.5 V,m 


version of the DEC ЕТТІ operating 
system [version 2C) as part of their H27 
dual full-size floppy disk kit. The soft 
ware package, called the HT 11, is being 
bundled with the floppy kit for a total 
price of approximately $1700, and will 
be available in October 1978. The ЕТТІ 
operating system (well-known in mini- 
computer circles) plus the RXOT duai 
floppy disk system would cost about 
$7000 if purchased from Digital Equip- 
ment Corporation (DEC). 

The oniy difference between the 
RT11 and HT11 packages is that the 
latier does not have the super macro- 
assembler or the foreground-background 
monitor (plus some additional utilities]. 
It does have DEC's standard BASIC, 
however. Heath will also be offering 
DEC's standard FORTRAN package for 
+100. 

Finally, there is a possibility that 
Heath will be offering a UCSD Pascal 
package for $200 in the near future. B 


Computerland's Second Birthday 


Computerland, currently the largest 
computer store chain, reports to us thal 
thev will be celebrating their second 
birthday on Saturday, September 23, 
Customers and friends are invited to 
focal outlets of the chain. |n ош 
opinion, as patrons of the Nashua NH 
store, Computerland has to be one of 
the best planned and managed retail 
operations іп this business. We trust 
that the Nashua store is typical of the 
other stores in this chain, which number 
over 40... CHE 


Bugs 


Meetings in Bedford MA 


іп July 1978 BYTE, we mentioned 
in the Clubs and Newsletters section 
that the New England Computer Society 
meets monthly at the Mitre Corp Cafe- 
teria, Bedford МА, However, we neg- 
lected to mention that they meet the 
first Wednesday of each month at 
7 РМ, (Members of the BYTE editorial 
staff are usually in attendance at these 
meetings.) = 


THE РЕТ has become the standard for the personal com- 

ter industry. Consumer and business publications have 
uded its am e al SCIENCE and PLAYBOY 
have given special tri to the "mind-boggling" PET. 


iN A LEAGUE WITH IBM, HP 
AND WANG MINICOMPUTERS 
THE РЕТ is е minicomputer and should not be confused with 
Tre products that hook up to household T. V.'s. What sets 

apart from other computers is price. While others cost 
from $11,000 to $20,000 and more, THE PET, with similar 
power, costs only $795.00. 
Features an ІЕЕЕ-488 Bus -- like HP's mini and full size 
computers. This sta data and control channe! permits 
direct cannactian ta many peripherals, Over 120 preces of 
compatible equipment such as courters, timers, spectrum 
analyzers, digital voltmeters and renter plotters, from HP, 
Phillips, Fluke, and Textronix, atc., are currently available. 
ROM Magazina, January 1978, writes, "THE PET comes 
out of the box, p into the wall, and is ready to use." It is 
equipped with a CRT video display with reverse and bink 
features, an alpha-numeric keyboard with complete graphics 
and a built-in standard cassette tape deck 
THE PET has ВК bytes of ree memory]. О as 
MMC permits expansion to 32K. And, it has 14 

f ROM (program mernary]. 


THE PET COMMUNICATES IN BASIC. 
THE EASIEST COMPUTER LANGUAGE 
if THE PET wants you to press a key, it will flash, "Press 


such and such", on the у. You speak back to it through 
вво ап. опса сере 


EXTENSIVE CHARACTER 

ORIENTED GRAPHICS 

The unit features в S-inch, пп resolution, 1000 character 
CRT. Charecters are arrai 40 columns by 25 lines on an 
8 x B matri for superb dei селі 


WHAT 15 THE PET REALLY FOR? 

It is the single most important teaching device for any com- 
puter related subject. It will entertan the most sophisticated 
deta әррісашоп, or the simplest inquiry/response assign- 
ment. ^ THE LAB t handles instrumentation, process 
monitoring, and more. А number of Fortune 500 companies 
have already made it an integral part of their lab and general 
office system. 


TECHNICAL SPECIFICATIONS 


MEMORY 

Random Access Memory (user memory); 8K internal, 
expandable to 32K bytes 

Read Only Memory (operating system resident in the 
computer), 14K bytes 
8K-BASIC interpreter program, 4K-Operating system, 
1K-Diagnostic routine 


VIDEO DISPLAY UNIT 

9" enclosed. black & white, high resolution CRT 

1000 character display. arranged 40 columns by 25 lines 

8 x 8 dol matrix for characters and continuous graphics 

Automatic scrolling irom bottom of screen 

Winking cursor with full motion control 

Reverse field on all characters 

64 standard ASCII characters: 64 graphic characters 

KEYBOARD 

914° wide x 3" deep; 73 keys 

All 64 ASCII characters avaiable without shift. 
Calculator style numeric key pad 

All 64 graphic and reverse field characters accessible 
fram keyboard (with shift) 

Screen Control: Clear and erase 

Editing: Character insertion and deletion 


CASSETTE STORAGE 
Fast Commodore designed redundant-recording scheme, 
assuring reliable data recovery 
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THE 


ACCESSORY 


FEATURING AN IEEE-488 BUS 


As a BUSINESS БОГ ri will, Mantan ledgers. Keep payrol 
records Creste P & L's. Contro! inventory. Store and 
analyze sales data Draw bar ber ағыта Issue invoices. Hook up 
to or- hne computer system. AT-HOME it will; Compute state 
and federa! tax returns Make haat and insuletion analyses. 
Keep Christmas ists. Kaap checkbook and finances up to 
date. A vanety of games, from Blackjack to Galaxy, ts cur- 
rently available. 


Amortization Chart 


Black Jack 


HIGH SPEED PET PRINTER: 


This powerful word processor prints hardcopies, invoices, 

computer correspondence. Faster than ап (ВМ Selectric, 

THE PET Printer delivers 60 characters per second at a sus- 

tained rate - with upper and lower case capability. 

Chargcters are one-eighth inch tall and are printed in a 7 x B 

dot matrix. The printer uses а standard B32" wide paper 

rall. And, it is only $695.00. 

PERIPHERAL SECOND CASSETTE 

This opponal component expands storage and mcresses 

flexibility. Only 599.95. 

MILES OF SOFTWARE 

меп programs ere available now, including, "BASIC BASIC" 
shows how to write 8 program. You can develop your 

own programs to meet personai requirements. 


Teaching Trigonometry 


Cassette drive modified by Commodore for much higher 
reliability of recording and record retention 

High noise immunity, error detection, and correction 

Uses standard audio cassetie tapes 

Tape files. named 

OPERATING SYSTEM 

Supports multipia languages (BASIC resident) 

Machine language accessibility 

File management in cperating system 

Cursor control, reverse Тірі, and graphics under simple 

BASIC control 

Cassette Ше management irom BASIC 

True random number generation or pseudo 
random sequence 

INPUT/OUTPUT 

All other 1/0 supported through IEEE-488 instrument 
interface for peripherals 

VO automatically managed by operating system software 

Single character 1/0 with GET command 

Easy screen line-edit capabilit 


Flexible 1/0 structure for BASIC expansion with peripherals: 


BASIC INTERPRETER 

8K BASIC: 20% laster than most other ВК BASICS 
Upward expansion Irom BASIC language 

Strings, integers, multiple dimension arrays 

10 significant digits: (loatin, np point 

Direct memory access: PEERK and POKE commands 
DIMENSIONS і 1 

16" wide; 18:5" deep; 14" high. Weight: 44 Ibs. 


Totally Integrated, Entirely Self-Contained 


PET 


PERSONAL COMPUTER 


With technology so advanced, 
Concept so remarkable, 
Operation so utterly simple, 
Cost so incredibly low. 
The PET has given rise to a brand new era... 
The Age of the Personal Computer 


HIGH SPEED PRINTER 


Immediate Delivery 


GAME PROGRAMS ARE $9.95 EACH: 

D Black Jack 71 Draw Poker C Galaxy Games 

B Fr ne Flight O Target Bong, Off-The-Wall 
Lunar Lander, Wumpus, Rotate, Tic-Tac-Toe 

B Osero, Reverse O Spacetrek 11 Kingdom 

PROGRAMS AT $14.95 EACH: 

Dn ge Analysis 

L1 Diet Planner and Biorhythm 

ГІ Basic Basic-by Lodewyck and James 

PROGRAMS AT $24.95 EACH: 

ГІ Basic Investment Analysis-loans, annuities, return 

on regular and irregular sequences of payments, 

calendar calculations 

17 Stock Portfolio Recordkeeping and Analysis- 

keeps track of buys, sells, and dividends. Calculates 

current value, rates of retum 

“Checkbook Recordkeeping and Analysis-keeps 

track of checks and deposits. Analyzes expenses 

by date and type 

PROGRAMS AT $29.95 EACH: 

C1 Basic Math Pachage-matrix addiven, muluphcation, 

determinants and inverses to 16 x 16, solution of 

simultaneous linear equations, vector and plane geometry 

calcutauons, mtegrabon by trapezoidal, Simpson s rule 

or Gaussian quadrature, differentiation 

C Basic Statistics Package-mean, median, variance, star 

dard дема оп, skewness, kurtosis, frequency distnbution, 

linear regression, T-tests, correlation analyses 


FREE ORIENTATION PACKAGE 

Your PET cornes complete with two rams end an easy- 
to-follow instruction manual. By working through the routines 
you will quickly discover how easy it is to gain command of 
your personal computer. 

SERVICE WORLDWIDE 


Because your PET is self-contained and compact, profes- 
sional factory service is never far away. If major service I5 re- 
quired, the unit cen simpy ba be returned by UPS to an 
authorized Commodore PET clinic 
To order your PET send check or money order for $795.00 
Бал .00 (ос gp ing and insurance. To order the PET 
г, add $i plus $12.00 for shipping end in 
surance, The od Cassette is $99. 55 Мо shipping and 
insurance charges are requred when ord eel a second 
cassette or programs with your PET. Credit orders sre 
inwited to call our toi free number below. Orders will be 
accepted on our TELEX, No. 25-5268 


Use THE PET for 30 days with no pue If, for A 
reason, you are not , return it for a prompt and 


courteausrefund. ORDER DIRECT 
CREDIT CARD ORDERS CALL TOLL FREE 


800-323-2272 


ILLINOIS RESIDENTS CALL: 312-595-0461 
TELEX ORDERS: 25-5268 


Order your PET, Printer Accessory, Second Cassette 
and Programs from Contemporary Marketing at: 


790 MAPLE LANE DEPT. BT-9 
BENSENVILLE, 1110015 60106 


Contem - CM) 1978185 emoorc rary 
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ENTERPRISES, INC. 
One-stop shopping 
for Hardware and Software 


Everything you need in small computer systems with special emphasis 
on TERMINALS! Look at these units...compare price, quality, delivery, 
service...and you'll see why you don't have to look anyplace else! 


LEAR SIEGLER ADM 3A TERMINAL 


© Full addressable cursor ADM 3A 

€ Display format—24 lines Kit»... ee $759.95 
of 80 characters per line Re са а. 354.95 

© Communications rates—75 іо Assembled.. j 
19,200 Baud option, d 69.00 


€ Computer interfaces 
—Е!А standard 
ADDS REGENT 100 
VIDEO DISPLAY 
TERMINAL 
Display Format —80 characters per line by 24 
lines. 25th line reserved for terminal status. Re- 
verse video, underline, half and zero intensity 
and blinking are all standard features. 


bi $1325.00 


. 


TELETYPE MODEL 43 PRINTER 


132 Characters per line 

e 110 or 300 Baud switch selectable 

€ Full keyboard 

© RS 232C Serial Interface standard $1299.00 


OKIDATA MODEL 22 9 125 lines per minute 

LINE PRINTER 132-column print line 
9 Upper/lower case 

€ 8 different 


OKIDATA MODEL 110 
LINE PRINTER 
€ 110 CPS dot matrix 

character sizes 


Friction 
reed... $1199.00 € 12 IPS paper slew 
R 2326 ы . Tractor Feed ,... $2449.00 
Serial RS 232C Serial Interface... 37 9.00 
Interface... 260.00 

= 
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DECWRITER II 
€ 132 column printing 
© 10-30 CPS 

© Full keyboard 

9 Tractor feed 


$1495.00 


SYNGHROSOUND 


ENTERPRISES, INC. 


CENTRONICS 761 PRINTER 


® 300 Baud serial transmission 
Ө Bidirectional and incremental printing 
Ф RS232, CCITT-V24, or 
current loop interface 
9 Baud selection (110/150/300) 


КӨН with Keyboard....... $2025.00 


Receive only version 


1895.00 


CENTRONICS 
703 SERIAL 
PRINTER 


9 Low 
cost 


of ownership 
9 Bidirectional logic seeking printing 


9 Microprocessor electronics 
9 Excellent print quality $2805.00 
IMSAI 8080 MICROCOMPUTER 
€ Powerful € Low cost @ Easy to use 


With 22 Slot 
Mother Board 


$649.95 € Fully IBM 3740 media FLOPPY DISK 


699.00 and format compatible SYSTEM 
9 Full formatter ; 

в Digital Systems 

ang contralien Dual Drive System 


HAZELTINE 1500 

VIDEO TERMINAL 

s perece video a 
24 x 80 display WI D | Dua Density 


brightness levels 2745.00 
€ RS232 and 
current loop 


$2475.00 


-——— 


SPECIAL BUYS 


HAZELTINE MODULAR 1 His V80 Poppy Disk System... oe es SS 
romemco z- M rv ov наға ыы А 

INTELLIGENT TERMINAL Compucolor 8001 Color Computer...... 2595.00 
€ 1920 character display IMS 16K Static Memory ......... +: =>. 525.00 
© 8 different video levels North Star Microfloppy Disk Kit......... 599.00 
9 Full editing capability North Star Horizon 1 КЇЇ ............... 1499.00 
€ Removable keyboard North Star Horizon 2 КЇЇ ............... 1899.00 
and much more Javelin 9” Video Monitor............... 159.95 
Livermore Modem Model 76............ 299.00 

Assembled .... Micropolis Model 1053MOD 2 ......... 1799.00 
IMSAI AP44-44 Col. Printer Kit........ 299.00 


$1659.00 


TDL Xitan Alpha1 Assembled ....... 939.95 


We carry a full line of the following: ТОЦ, 

Centronics, Seals, Hazeltine, Micropolis, Vista, e EN сс eae ЕМТЕНРНЗЕЗ ING. 
Hayden, IMSAI, Сготетсо, Digital Systems, й 

Compucolor, Icom, Lear Siegler, Okidata, 193-25 Jamaica Avenue, 

DEC, Javelin, North Star, Peripheral Vision. Jamaica, New York 11423 

Same day delivery and shipping on most 212/468-7067 TWX: 710-582-5886 

items. Full modern repair facilities on Hours 9-4 daily Visit ournew showroom 
premises for complete servicing of and Saturday Working units on display 
everything we Sell. Dept. ВВВ BankAmericard * Master Charge 
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А “Tiny” 


Pascal Compiler 


Part 1: The P-Code Interpreter 


Kin-Man Chung 
124 Scottswaod Dr 
Urbana IL 61801 


Herbert Yuen 


РОВ 2581, Station A 
Champaign IL 61820 


About the Authors 


Roughly speaking, a compiler is a pro- 
gram that translates the statements of a high 
level language (such as Pascal or FORTRAN) 
into a semantically equivalent program in 
some machine recognizable form (such as 
machine or assembly code). The former is 
usually referred to as the source program 
while the latter 15 called the object pro- 
gram. Ап interpreter, on the other hand, 
reads in the source program and starts 
exection directly, without producing an ob- 
ject program. 

There is little doubt that compilers and 
interpreters are а necessary part of any 
computer system. The reason most per- 
sonal computer systems do not have high 
level language compilers is not that there is 
no need for them. Compilers, being inherently 
more compiex than interpreters, require 
more effort to write and more computer 
memory to run. The main advantage of a 
compiler over an interpreter is the relative 
speed. A compiled program typically runs 
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Altair 8800 with 44 K bytes of memory, a North Star disk system, а 
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interest in microcomputers is the development of an interactive Pascal 
compiler for microcomputers, and a high resolution graphics system 


capable of animation. 
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an order of magnitude faster than an equival- 
ent program executed interpretively. Іп fair- 
ness, it must be also pointed out that inter- 
preters are usually easier to use, and more 
suitable for an interactive environment. 

This series of articles is ап attempt to 
describe how a compiler for a subset of 
Pascal was implemented on an 8080 com- 
puter system. It is not our intention to go 
into details for the reasons for the choice 
of the language. Pascal is widely recognized 
as superior to many other languages. For 
an overview of the language, readers are 
referred to August 1978 BYTE. The publi- 
cation, Pascal: User Manual and Report, by 
Kathleen Jensen and Niklaus Wirth 
(Springer-Verlag, 1974) should also be 
consulted as the authoritative source book 
on the language in its original form. 

This is not, of course, the first Pascal 
compiler ever written for microcomputers. 
However, instead of waiting for a Pascal 
compiler to be written for our particular 
processor, we decided to undertake the 
project ourselves. In this way, we can add or 
subtract features from the original Pascal to 
suit our needs and system capabilities, so 
that it can be easily integrated with other 
system software developed so far. 


2 Stage Compiler 


The compiler is divided into two stages: 
a p-compiler and a translator, Instead of 
having the compiler generate machine code 
directly, it generates code for a hypothetical 
machine, called the p-machine. These codes, 
called p-codes, are then converted into the 
target machine codes by the translator. 
Dividing the task of a compiler into two 
stages offers several advantages. The com- 
piler can be written abstractly, without com- 
mitting oneself to a particular machine and 
worrying about details of code generation 
and optimization. Such a compiler is said to 
be portable, meaning that it can be used on 
other computer systems with minimal start 
up effort. It is only at the last stage of code 
translation from the p-codes to actual ma- 
chine codes that we have to commil our- 
selves to a particular machine. 

Another advantage this method offers is 
greater flexibility when writing the com- 
piler. The compiler and the translator can be 
coded and debugged separately. The flexi- 
bility of such a compiler was apparent to us 
as we started to introduce more and more 
Pascal features into our original minimal 
subset. Seldom was it necessary for us to 
introduce new p-codes other than those 
originally specified. 

There is also one more reason for breaking 


Now you can buy a complete operational key- porc ——— P MÀ тана 
board with full ASCII code capabilities, built to 
commerclal standards, yet priced for the personal 
user who needs only one. This is not a surplus unit 
or a manufacturer's overrun, it's a new board de- 
signed specifically for the personal computer user. 

MAX is MOS/LSI encoded, and includes ali 128 
ASCII characters, two-key rollover protection and 
two non-encoded keys with relegendable keytops 
for user assignment. Everything you need to start 
entering data immediately. 


Individual keys for CARRIAGE RETURN, LINE 


Send to: Century Research & Marketing 
4815 W. 77th St. 
Mpls., MN 55435 
612-831-8586 


Enclosed is $69.95 (plus $5.00 shipping and handling) per 
MAX keyboard. (For Cursor Kit, add $3.95.) Please send 


— MAX 


keyboards to 


FEED and ESCAPE are provided to give you these Address 
important functions without multiple key closures. 
A low-cost MAX option kit (Part No. 620002) lets you 
add four CURSOR keys and a HOME key if you need City. 
those functions. Coding Is already provided. 
Stato. рр 


MAX low-profile switches have gold contacts with 
wiping action for long life and reliability, and plung- 
er action that is smooth and precise. 


Maxi-Switch is a leading supplier of keyboard 
products to the data terminal industry, and MAX 


comes from a fine family. Get the full story on the THE. 2 D ч) 
naw МАХ keyboard for personal computing. Upp -SWITCH cO 
К ^ Ф 


МАХ is sold only through authorized dealers such 


go mem өз аш өш аш am um өз кін SS SHS ав өз Өй ше аз ем eee UD OD CD Em ша aww 
Маша пв ан ше ши ши ши ши ше а ә аш өн ош ше и әш ше ею 30 е сн сор тт әш шә к ае аш аһ ан 46 T 


as Century Research 8 Marketing. То order your VOE? ENGT ve see | ami ti pi or Б 
MAX, use the coupon supplied. TWX 910-578-2090 
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Figure 1: Memory overlay structure of the modules of the compiler. The 
North Star DOS and BASIC start at hexadecimal 2000 and take up approxi- 
mately 14 К bytes of memory. The p-compiler is the largesi BASIC program 
of the system; in its compressed form (void of all comments and blanks) it 
occupies 14 K bytes, It reads Pascal source programs created bv the editor 
from disk files, and generates relocatable p-codes directly in memory. We use 
hexadecimal 0000 to I9FF for p-codes and find it adequate for Pascal source 
programs under about 300 lines in length. The smuller irunslutor (9 K bytes) 
produces $080 codes directly filled into memory. The origin of the codes 
сап be specified, The run time routines (which totul 1 K bytes of memory) 
are needed only when the translated 8080 codes are being executed. The 
interpreter is written іп Pascal, compiled and translated. Hie BASIC inter- 
preter is no longer needed when it or апу other Pascal program is being гип. 


the compiler into two stages: most small 
computers do not have enough memory 
space to store the complete compiler. After 
the p-codes are generated, the p-compiler is 
no longer needed, and can be overlaid with 
the translator. Therefore the compiler and 
the translator can share the same memory 
locations. 

Actually we also use two other utility 
programs: a text edilor and a p-code inter- 
preter. The editor i$ used to prepare the 
Pascal source programs. The interpreter 15 
used to interpret the p-codes produced by 
the  p-compiler. This provides | another 
alternative for running the Pascal programs. 
Because it is equipped with various de- 
bugging aids, such as setting up breakpoints 
іп p-codes and outputting values for vari- 
ables, debugging can be easily done. Only 
after a program is verified ta be correct 15 
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RUN-TIME ROUTINES 


RUN- TIME 


RUN-TIME 
STACK 


P-CODE 
INTERPRETER 


PASCAL 
PROGRAMS 


(5) INTERPRET 


(5) EXECUTE 


the transiator loaded, and 8080 code pro- 
duced. This allows easy development of 
the Pascal programs without sacrifying 
efficiency at run time. Figure 1 shows 
the overlay structure for the various mod- 
ules of the compiler. Figure 2 shows the 
logical flow during a program development. 

In this part of the series on our project, 
we will describe the general plan. The 
Pascal subset is defined using syntax dia- 
grams. A description of the p-machine and 
116 codes are also given. We will discuss the 
p-compiler, translator and runtime routines 
in the following parts. 


Bootstrap Compiler 


How does one introduce a new language 
into a computer system with limited com- 
puter resources? By computer resources we 
mean not only the computer hardware like 
memory and peripherals, but also software 
tools. We have learned from experience not 
to attempt programs with the complexity 
of a compiler in machine or assembly lan- 
guage. [his left us with BASIC. Although 
it is not the most desirable language to 
write a compiler with, it turned out to be 
adequate. Some careful thought is needed, 
of course, to handle recursive subroutine 
calls from BASIC, a feature central to our 
compiler writing. 

The alternative to BASIC is to go to a 
commercial computer and write the whole 
or part of the compiler in an appropriate 


8K ECONORAM II" 


satisfaction starts here 


MEET THE 
ECONORAM 
FAMILY... 


These static memory kits deliver 
outstanding performance at prices 
even the dynamics can't match. What 
others consider "extras" we consider 
necessities, such as buffering on all 
lines, reliable DMA, sockets, gold- 
plated card fingers...and all the 
other signs of quality that make up an 
Econoram. 

More good news: Our memory kits 
(except Есопогат ІІ”) аге now 
"(nkits". All sockets апа bypass caps 
are pre-soldered into place, turning 
an otherwise tedious assembly job in- 
to a pleasurable, one evening project. 

We want to be your memory sup- 
plier: and that means offering a 
superior product at the lowest possi- 
ble price. 


Just try to find a more cost-effective 5-100 
package! Better yet, get 3 kits (24K of memory) for 
only $375. Add $20 per board for 


assembled/tested. S 1 35 
16K ECONORAM IV" 


Ideal for S-100 buss system builders who need а 
big chunk of memory that draws less than 2000 
mA. Manual write protect for 4K blocks; use with 
or without phantom line. Add 535 for 


_ NN EE $279 
24K ECONORAM VII" 


A dense and flexible S-100 board that draws less 
than 2000 mA. Configured as two 8K and two 4K 
blocks with independent addressing and protec- 
tion. Use with or without phantom lines. Add $40 


for assembled/tested. $445 
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MORE ITEMS... 


TRS-80 16K 
CONVERSION KIT 


Why settle for the limitations of a TRS-80 АК 
system? Expand it to 16K with our conversion kit. 
Includes eight uPD416 1x 16K dynamic 
memories and instructions for converting your 
machine to 16K. You could pay up to $290 


elsewhere . . . but our kit is only $ 190.00 
СРА POWER SUPPLY 


Here is an economical, conservatively rated 
power supply for small computer systems or 
digital/analog bench work. Delivers + 5V @ 4A 
with crowbar over-voltage protection; also gives 
+12 @ ‘AA per side. Adjustable negative bias 
supply, 5 - 10V @ 10 mA. All in all, if you needa 
small power supply you can't beat the perfor- 


mance or the price. $ 50 
11 SLOT MOTHER 
BOARD “АМмКІТ” $90 


Those who recognize value have made the 10/11 
slot Motherboard one of our most popular non- 
memory kits. Now, we've made it even more 
desirable by pre-soldering ali 11 edge connectors 
in place to take the tedium out of assembly. In- 
cludes our much-copied active termination cir- 
cuitry that takes the noise, glitches, ringing, and 
overshoot problems off your buss for optimum 
data transfer... as well as all edge connectors 
and plenty of bypass capacitors. 


18 SLOT MOTHER 
BOARD KIT $124 


Same features as our 11 slot version; includes 
18 edge connectors and active termination cir- 
cuitry. 


COMING SOON: 
A NEW FAMILY OF 
ECONOROMS" 


Don't load and reload often used programs or 
routines; store them in one of our ROM boards. 
We're putting final touches on 2 boards; one is 
16K, configured as 4 independent АК blocks with 
optional power on start, and uses 2708s. Our other 
board combines both ROM and RAM and uses 
2716s. Watch this space for further developments. 


(0501 Әй 


BILL GODBOUT ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, СА 94614 


TERMS: Please allow up to 5% for shipping: excess refunded. 7 
Add $1 handling for orders under $10. Cal res add tax. COD OK 
with street address for (IPS, For VISA" /Mastercharge® orders 
($15 min) са! our 24 hr. order desk al (415) 562-0636. Prices 
good through cover month of magazine. 
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16К НАМ 


Fully Assembled, Tested, 
Burned-in і 


" E а 
159 5 6 


250 nsec. chips—$425 


Z-B0A 4 Mhz. Fast—This fully assembled and tested 
16K board was designed to operate without wait states 
in a 4 Mhz. Z-BOA system allowing over-generous time 
for CPU board buffers. 


450 nsec. chips—$375 


For 2 Mhz. Systems—Sarme circuit as above but 
priced lower because of less expensive memory chips. 
it is fully assembled, burned-in, tested and guaranteed. 


8K Versions Also Available 


Both boards available fully assembled with sockets 
for ай 32 MOS chips but supplied with only ӘК of chips. 
ВК--250 nsec.—$265. 4K chip set—$95. 8K-450 
nsec.—$235. 4K chip set—$685. 


Fully Static is Best — Both boards use the 
state-of-the-art Texas Instruments TMS 4044 which 
requires no complicated and critical clocks or refresh. 
The fully static memory chip allows a straight-forward, 
"clean" design for the board ensuring DMA compatibili- 
ty. ey use a single 8 volt power supply at 1.8 amps 
nominal. 


Fully S-100 Bus Compatibie—Each АК addressable 
to any 4K slot and separately protected Бу DIP switches. 


Commercial Quality Components—First quality 
factory parts, fully socketed, buffered, board masked оп 
both sides, silk-screened, gold contacts, bus bars for 
lower noise. 


Guaranteed: USA customers — parts and labor 
guaranteed for one full year. You may return undam- 
aged board within ten days for full refund (factory orders 
only — dealer return policy may vary). Foreign 
customers — parts only guaranteed; no return privilege. 


Check your local computer store first 


Factory Orders — You may phone for VISA, MC, 
COD orders. ($3 handling charge for COD orders only) 
Purchase orders accepted from recognized institutions. 
Personal checks OK but must clear prior to shipment. 
Shipped prepaid with cross-country orders sent by air. 
Shipping — normally 48-72 hours. Washington resi- 
dents add 5.496 tax. Spec. sheet, schematic, warranty 
statement sent upon request. 


Seattle Computer Products, Inc. 


1114 Industry Drive, Seattle, WA. 98188 
(206) 255-0750 
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language. The finished product (or part of 
it) can then be transferred to the smaller 
computer. This is, however, a luxury most 
of us cannot afford. 

Of course, the compiler written in BASIC 
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Figure 2: Flowchart showing development 
of a Pascal program. 


would be very inefficient and slow. But this 
actually would not matter, since it would 
only be used as a bootstrap compiler. The 
concept of bootstrapping should be familiar 
to most personal computer owners. We 
usually use it when initially starting up 
our computers. After turning on the power, 
a bootstrap loader is first loaded into the 
computer (either manually or through the 
use of read only memory). This bootstrap 
foader is then used to load the loader, which 
in turn loads the monitor into memory. The 
bootstrap loader is a smaller version of the 
loader; it is just big enough to load the main 
loader and not adequate to be a general 
purpose loader. 

The saine idea can be applied to com- 
piler writing. A compiler for a small subset 
of a language ts first written. This subset 
should be big enough so that a compiler for 
a bigger subset of the same language can be 
written in it, The larger compiler is then 
written and compiled, using the first com- 
piler. Next, a compiler for a still bigger sub- 
sel of the same language can then be written 
and compiled, using the second compiler, 
and so on until a compiler for the complete 
language is produced. In actual practice, no 
more than three stages are used. It does not 
matter if the first compiler is very inefficient. 
The idea is to get a working, albeit primitive 


and inefficient, compiler with minimum 
starting effort. 


Pascal Subset Syntax 


The syntax of Pascal can be described 
precisely by using a notation usually called 
Backus-Naur form (BNF). This is a collec- 
tion of rules for the grammar of the lan- 
guage. Instead of dealing with Backus-Naur 
form directly, we use an equivalent but more 
understandable notation: the syntax dia- 
grams. Figure 3 describes the syntax of the 
Pascal subset we are interested in. 

In the syntax diagram, the square boxes 
are called nonterminal symbols, while the 
ovals are called terminal symbols. Terminal 
symbols are the basic building units of the 
language and require no further expansion. 
іп our case, the names that represent the 
terminals are also their textual representa- 
tions in the language. The nonterminal sym- 
bols in the syntax diagrams can be expanded 
using rules specified in another syntax dia- 
gram, and there is a syntax diagram for each 
nonterminal symbol in the syntax diagram. 
A branch in the diagram represents options 
allowable by the grammar. When all non- 
terminal symbols are eliminated by сх- 
pansion in this fashion, we would have a 
valid program. We start off a compilation 
with the nonterminal program. Looking at 


SAVE THE WHALE 


The world's best computer may be inside a Sperm Whale's head. 


The Sperm Whale has the largest brain of any creature that has ever existed 
on our planet. The brain of this 18-meter marine mammal weighs up to 9 kilograms. 
It uses echo-location to find giant squid at ocean depths of over 1,000 meters. 
More than 13,000 sperm whales are scheduled to be slaughtered this year 
by agreement of the International Whaling Commission. 


The CONNECTICUT CETACEAN SOCIETY is a small, totally volunteer, __ 
non-profit education and conservation organization dedicated 2 
to seeking the abolition of all whale killing. Any 
concerned citizen can help our efforts by sending 
name and address and a 810 or more contribution to : 

CCS, P.O. Box 145, Wethersfield, CT 06109. 


There are two mountain peaks 
of evolution on planet earth: 
on the land, homo sapiens- 
human beings; in the sea, 
cetaceans- whales, dolphins, 
and porpoises. 


Drawing by 
Don Т 
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Figure 3: Syntax diagrams of the Pascal subset. For the syntax diagrams of the full Pascal set 
refer to the book by Kathleen Jensen and Niklaus Wirth, entitled Pascal: User Manual and 
Report. These diagrams totally define the subset of the language that we are using. 


the syntax diagram we see that a program 
is a block followed by a period (.). Looking 
at the syntax diagram for block, we notice 
that it can have an optional declaration part 
followed by the main body which begins 
with the string begin, followed by any 
number of the nonterminal symbols, state- 
ment, separated by semicolons (;), and then 
the string end. The statement block can be 
further expanded by the syntax diagram for 
statement, and so on. 

The reason we go through the details 
here is because it is important to precisely 
describe the features we want to include in 
our language before starting to write the 
compiler. It is the first step towards writing 
the compiler. These syntax diagrams will 
later become flowcharts for the syntax 
analyzer of the compiler. 

Readers familiar with Pascal will no 
doubt notice several important features 
missing from our subset. There is no GOTO 
statement. The only data type we have is 
integer and integer array of one dimension. 
Also missing from the subset is the structured 


data type, pointer type, user defined type, 
and file type. А less obvious omission is 
passing the parameter of a procedure by 
address; the parameters are passed by value 
only. Aside from the fact that these features 
are difficult to implement, they are not 
indispensable in our bootstrap process, Of 
course, features like user defined type and 
structured type are some of the unique fea- 
tures of Pascal, and should not be omitted in 
the long run. But we feel that they can be 
added later. 

We have also included some trivial but 
nevertheless useful enhancements to Lhe 
language, which we hope do not deviate 
from the standard too much. One is the 
addition of the optional clause else to the 
case statement which provides an exit path 
if the value of the variable does not fall 
into any of the case labels. Another is the 
inclusion of format controls in the read and 
write statements. Following an expression 
in a write statement, a pound sign, Я, indi- 
cates numeric form and a percent sign, 96, 
indicates hexadecimal format. If there is no 


format control, а character whose ASCII To allow interfacing Pascal programs with 


code equals the expression is output. Alsoa assembly programs, a facility is provided to 
hexadecimal constant is prefixed by %. This read or write a byte from or to absolute 
allows processing of hexadecimal numbers memory locations. The array mem is a re- 
without conversion by the user. served array name that is used to do this. 
EXPRESSION 


----ы| SIMPLE EXPRESSION 


909% 


SIMPLE EXPRESSION 


SIMPLE EXPRESSION 


IDENTIFIER 


DIGIT 
INTEGER 
(“т 
UA J aua 
STARING 


HEXINTEGER 


o HEXADECIMAL HEXADECIMAL HEXADECIMAL HEXADECIMAL 
DIGIT DIGIT DIGIT DIGIT 


Figure 3, continued: Elementary constructs for Pascal subset. Hexinteger is usually not defined 
in Pascal but is used here so that actual memory locations can be easily manipulated. 
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Announcing 


The Doubler 


The ultimate floppy disk controller, 


DOUBLE 
DEN SITY means 


DOUBLE 
CAPACITY wit: 


DOUBLE 
RELIABILITY 


Replace your old controller 
board with THE DOUBLER. 
Your disk system capacity is 
doubled. Your cost? $495. 


S-100 compatible 


Supports up to four drives— 
Single- or double-headed — 
mini- or full-sized. 


IBM compatible — 3740 and 2D 
СР/М* version 1.4 compatible. 


Transparent single or double 
density operation. 


Reads/writes consecutive sectors 
for high-speed operation. 


Full formatting capabilites. 
Performs power-on jump. 


Digital phase-lock oscillator with 
write pre-compensation. 


Automatically unloads drive heads 
when not in use. 


THE DOUBLER comes fully as- 
sembled and extensively tested. 
Priced at $495, including: PROM 
bootstrap; CBIOS for CP/M*; 
hardware ПАКТ with RS 232 inter- 
face; complete documentation; 
utility programs; and a one-year 
warranty. —*cPmiisatademarkol Digital Research 


Available NOW at retail computer stores. 


MICROMATION 


524 Union St. San Francisco, Са, 94133 
415-398-0289 
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List price was about 100,000 Yen, which 
means it will sell discount for about 
80,000+ Yen. Like the PC1200 (already 
on sale in the US) the PC1300 seems to 
use Sharp's own 4 bit 1 chip 64 pin 
flatpack microprocessor, with 2 K bytes 
of read only memory on chip. Sharp 
earlier released the EL-6000, a child's 
arithmetic practice calculator. 

Mitsubishi had a 4 bit microprocessor 
(M58840) with on-chip 8 bit analog to 
digital converter (596 accuracy claimed). 

Panafacom had the C15, a BASIC 
language 16 bit machine with touch key- 
board, video display, 15 ips Philips 
cassette, but no printer (it will be an 
option). Its BASIC includes graphics, 
matrices (option) and strings, cassette 
tape utilities and commands for its IEC 
bus option. (The 16 bit chip is not new.) 
700,000 Yen with 16 K memory, 16 K 
expansion will be option. They also have 
a do it yourself kit, the "L-kit," with 
color graphics. 

NEC's BASIC station, a do it yourself 
8080 board with hexadecimal keyboard, 
plus separate alphanumeric keyboard, 
video (TV) and cassette interfaces, runs 
a 4 K Tiny BASIC with peek, poke and 
graphic commands. |t costs about 
200,000 Yen. Their Level 2 BASIC, with 
strings, subscripts and arrays, and stand- 
ard (sin, log, etc) math routines plus up 
to 18 character alphanumeric names, is 
due in July, (Level 1 and Level 2 are not 
compatible, maybe they plan to use their 
new 16 bit chip UPD768B). 

А small company, INPEX, has ап 
8085 kit with large keyboard for ma- 
chine language programming; the keys 
correspond to apcodes Cost is about 
80,000 Yen. 


KS Wilkinson 
CPO Box 1748 
Tokyo 100-91 

JAPAN 


RARE CHASSIS? 


| want to thank Dan Fylstra for his 
article in the Мау 1978 BYTE, page 22, 
"Convert Your TV Set to a Video 
Monitor," It was clearly written and well 
illustrated. | was about to purchase а 
TRS-80 from Radio Shack and his article 
convinced me that | shoutd buy а 
Hitachi TV and a Pickles and Trout con- 
verter, Thus | would have both a com- 
puter dispiay and a portable TV. 

But alas! | live in Dallas TX. And in 
Dallas TX not one store that | called 
that handles Hitachi TVs has the models 
with the SX chassis! What's more, the 
Hitachi district offices listed in the yel- 
low pages have closed and | was given 
a phone number in Atlanta GA! Now | 
could have called long distance to 
Atlanta, but | wasn't interested in order- 
ing a TV from Atlanta or Tokyo. Chances 
are the model! has been discontinued 
anyway. 

Pickles and Trout had a good idea, 
but does a 12 inch TV exist that is not 
AC/DC? А TV chassis with a transformer 


type power supply does allow an easier 
hookup than does a “hot” chassis. But 
if one is not generally available, there 
is a market for an AC/DC converter that 
is as specific as the Pickles and Trout 
unit. 

As for me, | ordered the ТЕ5-80 
complete with display cathode ray tube 
(CRT). After all, they toss in the cassette 
recorder if you buy the whole thing! But 
| do hope the SX chassis does exist clse- 
where so others can use Mr Fylstra's 
artícle. 


Clarence J Stinson 
9138 Chimney Corner 
Dallas TX 75243 


NEEDED: SATELLITE RECEIVER 
WITH IMAGING CAPABILITY 


| would be so grateful for some 
information concerning satellite receiv- 
ing stations using computers for data 
storage and video display. (1 am inter- 
ested in observing cloud cover.) 

If there has been any article in your 
publication (or any other, for that 
matter) which deals with this subject 1 
would be so pleased to know about it. 
Perhaps someone has developed such a 
station using their microcomputer, and 
who would be generous enough 10 share 
their knowledge with others as an 
article. 

Thank you for any help you can 
provide. 


Brad Slocum 
236-D E Red Oak Or 
Sunnyvale СА 94806 


We've not published such ап article 
to date, but it would make an excellent 
topic for the homebrewer. For output 
one could use one of the new electro- 
static printers with graphic capability 
which retail for about $800 — or simply 
display the images on your video outputs 
with bit map graphics, possibly using 
colors where available. . . .CH 


DREAMING... 


| am 12% years old, and plan to get a 
computer system up and running in the 
near future. The mainframe | have se- 
lected is the Heathkit H11, incorporating 
the DEC LSI-11 processor. | chose this 
mainframe because of the processor em- 
ployed and the low price, only $1295. 
This price is offset by a few disadvan- 
tages, such as its bus, with only six 
slots, and the fact that its price is only 
relatively low (at this time 1 have only 
$724.08). But, like any other problems 
in this world, these can be solved. | can 
fix the bus problem by simply buying 
an expansion interface from DEC, but 
this makes the second problem worse 
yet. And, unlike other problems, buying 
more of what you need (money) simply 
defeats itself in its purpose. So | just 
have to save. (And save, and save... .) 

However, by the time | finally do 


have the money for it, something bigger 
and better (and slightly more expensive) 
wil! have appeared on the horizon. | will 
probably continue at this pace until | am 
a millionaire at 21. At this point, of 
course, | will buy a large computer from 
DEC or some other company and charge 
people to timeshare on it. Only problem 
is, | don't know where | am going to get 
the million dollars in the first place. 
It’s nice dreaming, though, and my 
dreaming is going to get me somewhere 
in this world. (I hope so, anyway!) 


Norman Aleks 
659 Driftwood Ln 
San Dimas CA 91773 


A sound philosophy. ... 


GOTCHA! 


On page 154 of the May 1978 BYTE 
you described the new products by 
Lucas-Adams Labs Unltd. The address of 
this manufacturer was not printed. 
Could you please let me know the 
address so that | can enquire about the 
products? 


K L Yeap 

2217 7th Av NW 
Calgary, Alberta 
CANADA T2N 079 


Unfortunately, Lucas-Adams Labs 
Unitd did not supply us with their 
address, However, we thought that our 
readers would be interested in their 
(totally fictional) product line so we 
published the press release. | am sure 
that with perseverance, their address 
may be found in the combined annals of 
April fools jokes for this year... RGAC 


KUDOS FOR KENT 


It seems E W Kent (“Тһе Brains of 
Men and Machines," January through 
April 1978 BYTE) has violated Higher 
Education Law #1: Never explain com- 
plex issues in understandable terms. 
Kent must be aware of the ramifications 
of violating this most basic principle of 
higher education, the most significant 
being the release of usable information 
to lay people who might understand it 
and use it. 

Kent has produced a classic, and has 
given the computer scientist a game plan 
for the creation of the first real cyber- 
netic system. He has also given the 
electrical engineering community a new 
direction: if you are an engineer, think 
neuron and cortex instead of bus and 
processor, While you are doing this (in 
conjunction with people like E W Kent), 
the computer scientist will be developing 
algorithms and operating systems to 
support your hardware. We have a long 
road ahead, but thanks to Kent we're 
on our way. 


David R Fashenpour 
5411 Cerro Vista 
San Antonio TX 782338 
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SINGLE 


» ASSUMED FLOW 
INPUT -----— 


OF EXECUTION 


Figure 1: The process block is the “black box" of programming: it is entered 
by a single input path, does some arbitrary operations upon data, and is 
exited by a single output path. The "arbitrary operations" сап be as simple 
as one step in un arithmetic calculation, or as complex as a compilation of a 


PATH 
program — it ull depends on the point of view taken. 
SINGLE 
QUTPUT----~<]> 
PATH 


Some Words About Program Structure 


Microprocessor programming, ай this 
point in time, is a black art. Once you have 
learned the basic instruction set, you're on 
your own. Some people get the knack of 
this mysterious task fairly quickly, and 
some do not. Those who do well seem to 
have developed some sort of system for 
going about it. The point is that ап or- 
ganized, systematic approach is required 
if there is any hope for continued program- 
ming success. The purpose of this article 
is to describe to you one such method 
which has become very popular with pro- 
grammers of all types, using all kinds of 
computers from micros to the giants. 


Concept 


What we're looking for is simplicity in 
the writing of programs. This is usually 
achieved if the program can be reduced 
to a collection of basic components which 
fit together in very well-defined ways. This 
is the concept behind structured program- 
ming. 

Any program can be considered to have 
only two basic building blocks. One is the 


Albert D Haarn 
98 SW 13th Av 
Boca Raton FL 33432 


Figure 2: The decision block is a simpler concept than the process block, in 
the sense that the amount of computation required rarely upproaches the 
generality of an "arbitrary process." A decision block has one input апа, 
depending upon a binary condition, takes one of two output paths. In this 
figure, the names "true," "then" and “уе” denote one possible path, the 
names "false," "else" апа "no" describe the other possible path. In pro- 
gramming languages, the "then" or "else" terminology for the two paths 
is Frequently built into the language design; the other terms are frequently 
seen in flowchart representations of programs. 
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process block shown in figure 1. It simply 
performs some defined function, or prac- 
ess. It might represent a simple function 
requiring only a few, maybe only one, in- 
structions in the program, or a much larger 
function requiring many instructions. What- 
ever it does, it has one input and one output. 

The second basic block is the decision 
block shown in figure 2. This elementary 
capability of any computer is that which 
gives it all its power and flexibility. |t is 
the ability to alter the path taken by the 
program based upon the value of some 
parameter or condition which can be tested 
by certain instruction types. For example, 
twa numbers can be compared and a test for 
equality used to decide which of two pro- 
gram paths will be taken as a result. 

These two fundamental building blocks 
will now be used in the construction of a 
set of basic program structures with which 
any other program can be built. The three 
general structures are called sequence, iF- 
then-else and /oop. Variations of these will 
be examined, as well as combinations which 
can be used to build more complex functions. 


ASSUMED FLOW 
SINGLE OF EXECUTION 
INPUT ---«)* 


PATH 


TWO OUTPUT PATHS 
("UNSTRUCTURED") 


Remember: In structured programming, everything 
is a process block, with one input path and one 
output path. 


Editor's Note: 
BYTE Flowchart Flow Conventions 


As ап "Ideal" standard, flowcharts 
in BYTE use a direction of flow con- 
vention as follows: 


Default flow: Vertical flow is 
from the top of a diagram toward 
the bottom, and horizontal flow 
is from the left of а diagram to- 
wards the right, unless explicit 
flow is used. Thus: 


IMPLIED FLOW 
SHOWN 8Y ARROWS 


Explicit flow: Vertical flow 
upward or horizontal flow left- 
ward іп а drawing is shown with 
an explicit arrow at the end of the 
flow path, thus: 


EXPLICIT FLOW 
ARROW AT END 
OF PATH WITH 
HORIZONTAL FLOW 
TO LEFT OR 
VERTICAL PATH 
UPWARD 


Merged flow: When two or three 
paths of flow merge, the two or 
three inputs to the joint path have 
arrows noted: 


Mdb INPUTS A INPUTS 


OUTPUT OUTPUT OUTPUT 
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into your S-100 bus 
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We’re the blue boards! 


Compare the Cybercom blue boards with any others on the market 
today. You'll find exceptional quality plus prompt delivery and 
significant cost savings. All Cybercom kits are guaranteed 90 days 
for parts and labor. 


Contact your local computer hobbyist store or write for details. 
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SEQUENCE 
STRUCTURE 
FROM THE „^^ t 
OUTSIDE a" 
THIS LOOKS ж. 
LIKE д ow, 
PROCESS 
BLOCK 


SINGLE 
INPUT ----« 
PATH 
— 
ASSUMED FLOW 
OF EXECUTION 


je 


SINGLE 
OUTPUT ----« 
PATH 


Figure 3: The sequence structure is the simplest programming structure. 
it can be viewed from the outside as the equivalent of a process block, but 
upon close examination it is found to contain one or more process blocks. 


FROM THE OUTSIDE 
THIS LOOKS LIKE 
А PROCESS BLOCK 


BOTH 
PATHS 


PROCESS 


FALSE 


Basic Structures 


The simplest of the program structures, 
shown in figure 3, is the sequence structure, 
which is composed of one or more process 
blocks strung together serially. Like the 
process block from which it is built, the 
sequence structure has only one input path 
and one output path. In fact, you will soon 
see that one of the rules that we want all 
structures to conform to is that they have a 
single input path and output path. Further- 
more, an entire program, which can be rep- 
resented by one large process block, should 
also conform to this rule. 

The next structure is the /f-then-else 
structure, shown in figure 4. It consists of 
a decision block and two process blocks. 
Only one of the process blocks is executed 
for any single pass through the structure. 
The result of the test or comparison repre- 
sented by the decision block determines 
which process block is chosen. Notice that 


IF-THEN-ELSE 
STRUCTURE 


ASSUMED FLOW 


TRUE(THEN, YES) OF EXECUTION 


TRUE 
PROCESS 


TES M РУМИ ИНИ Ра 1 


SINGLE 
OUTPUT---~< 
PATH 


Figure 4: The if-then-else structure is composed of a decision block and two 
process blocks. The process blocks may themselves be viewed us any form of 
structure with a single input and a single output path, and thus might in fact 
be sequence structures, if-then-else structures, etc. 
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regardless of which path is taken there is 
one common exit path from the /£-then-eíse 
structure. This is required to maintain our 
single exit philosophy. 

An if-then-else structure does exactly 
what it says: /f a condition is true, then 
take a specified action, e/se take a specified 
alternate action. However, there are times 
when only one action is required in only 
one of the paths. No action is necessary 
in the other path. іп an actual flow dia- 
gram, this is of course shown by drawing 
a flow line in place of one or the other 
process block of the /f-then-e/se structure 
since the most trivial process is simply 
going to the next process without doing 
anything. Note however that only one of the 
process blocks can be made up of this 
simplest case of "do nothing" since if both 
process blocks were eliminated from the 
if-then-else structure, the net effect would 
be to “do nothing" all the time whether 
or not the condition was true or false. 

The /f part of an if-then-eíse structure is 
simply any program instruction which can 
perform a test and take one of two paths 
depending upon the outcome. In an as- 
sembly language, this is usually a condi- 
tional jump or a branch instruction based 
upon the outcome of some comparison, 
arithmetic operation or other operation 
which affects processor status flags used in 
such branches and jumps. The branching 
instruction specifies the destination address 
of the beginning of one path. Whether it is 
the then or the e/se leg is arbitrarily defined, 
and the next sequential instruction is as- 
sumed to begin the opposite path. 

Some higher level languages like BASIC 
have ready-made jf-then-else instructions. 
BASIC has IF and THEN; ELSE is implied. 
The following shows how an /ҒҮһеп-еібе 
would look in BASIC: 


1 IF X=¥ THEN 10 


Bo à 3 4 B 
o or wo а. 


| FALSE PART 


) TRUE PART 


In this example, the e/se code immediately 
follows the IF instruction. The GOTO 15 
ends the e/se path and causes the program 
to branch to the common exit point at 
line 15. The rhen path starts at line 10 and 
ends at line 15. [BAS/C is considered to be 
an “unstructured” language becuuse of 
the need for ап explicit GOTO following 


Blaise Pascal 
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Figure 5: The do-until structure is a looping form whose purpose is to exe- 
cute a given process black at least once. After executing the process block, 
the "until condition" is tested and if found to be false, execution loops back 
to repeat the process block before testing the condition again. 
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PATH 
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FROM THE OUTSIDE 
THIS LOGKS LIKE 
& PROCESS BLOCK 


SINGLE 


OUTPUT--- + 


P&TH 


the “false part" of ап IF-THEN-ELSE 
construction. | 

lf you use assembly language in your 
programming, and your assembler has à 
macroinstruction capability, then you can 
write your own /Fthen-efse macros. It is 
beyond the scope of this article to describe 
how this is done, but it isn't very difficult. 

If you use assembly language and don't 
have facilities for writing macros, then you 
can simulate the function of the macro- 
assembler in order to gain the advantages 
of structured programming. Simply sit 
down and write yourself a set of standard 
if-then-else structures. Take the five or 
six most common decision types (equal, 
not equal, zero, greater than, etc) and write 


py 00- WHILE STRUCTURE 


ASSUMED FLOW 
OF EXECUTION 


PROCESS 
(EXECUTES 
O TO ? 

TIMES) 


Figure 6: The do-while structure is a looping form whose purpose is to exe- 
cute а given process block only if the "while condition" is true. Thus it can 
execute the process block zero times if the condition is false initially, or an 
arbitrary number of times so long as the condition remains true during re- 
peated execution of the process block. 


72 September 1978 © HYTE Publications Inc 


skeleton programs for each. Leave blanks 
for the actual condition to be tested, and 
leave space for the actual code which will 
perform the then and eise functions. Later, 
when you need an /f-then-else while writing 
a program, you can draw upon your set of 
prewritten structures. Not only does this 
eliminate your having to invent similar pro- 
gram sequences over and over again, but it 
also prevents many bugs and greatly eases 
the effort you have to put into program 
writing. 

The last basic structure is the /oop, 
which provides a means of repeating a se- 
quence of instructions until some stop 
condition is found to exist. There are two 
kinds of loop structures: do-unti/ and 
do-while. 

A do-until structure, shown in figure 5, 
performs the function in the process block 
at least once. After that, a test is done to 
determine if the condition for stopping the 
process looping has been found true. As 
long as the condition is not true, the loop- 
ing continues. When it becomes true the 
looping ends and the exit path is taken. 
This type of structure can be used, for 
example, when you need to search a table of 
values, looking for a particular value. If you 
know that the table will always contain a 
matching entry, the program routine need 
not be more complicated by logic to detect 
end-of-table before a matching value is 
found. Notice that the first table entry is 
always examined before the decision is made 
to continue (this is because the ending 
condition decision is based upon the value 
of that entry). 

The second type of loop is the do-wh/le, 
shown in figure 6. The difference between 
this and the do-unti! structure is that the 
test is done before the process block is 
executed. іп many cases there is not a lot 
of significance to this difference because 
both types of structures can do the same 
jobs. 

In specific situations you will find that 
one form will usually be better suited or 
more convenient than the other. The pri- 
mary difference to remember is that the 
do-until form always executes the process 
block at least once whether or not the 
until condition 15 true, and that the do- 
while may not execute the process at all if 
the while condition is false at the time of 
the first test. Experience will best teach 
you which to use in the various situations. 

A variation. of the loop structures of 
either form might be considered, the endless 
loop or do-forever. This form of loop occurs 
when the while or until condition is never 
changed to allow execution of the output 
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SINGLE 1 
INPUT ---—]; 
PATH 


PROCESS 0 


PROCESS R 


PROCESS 5 | 
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SINGLE 
OuTPUT---«]- 
PATH 


Figure 7: Ihe various types of structures cun be nested by noting that any 
ріисе where à process block is indicuted, a more complex structure can be 
used since it, too, only hus one input path and one output path at execution. 
H hus, for example, this flowchart shows nesting of a process О black aud an 
if-then-else stiucture ау the else part ot the if-then-else structure with condi- 
Поп X7Y?. This second it-then-else in turn has а third if-then-else us part of 
its else purt. The colored outlines show the nesting of one structure within 
another. 


Figure 8: An unstructured 
flowchart performs ап end- 
fess process as might be 
implemented іп an duto- 
mobile interlock. This is и 
complete and viable solu- 
tion of the problem, but it 
involves numerous branch- 
ing operutions performed 
in unuicontiulled (GOI 0) 
fashion, 
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path of the structure. Intentional endless 
loops are occasionally used, as in the low 
level programming trick of hanging up 
execution in a tight loop to flag errors, 
or the quite legitimate endless loops which 
form the outer level of control of a typical 
executive or monitor program. But for most 
programming purposes, an endless loop is à 
bug or error in the program. 


Ап Example 


Now using the basic structures, we can 
construct a program of any size and com- 
plexity by combining and nesting in any 
manner as long as some fundamental rules 
are adhered to: 


€ Ihe program as a process should have 
only one input path and one output 
path. 

€ Structures within the program can 
be nested but each structure must be 
totally contained within the structure 
in which it is being nested (this will be 
illustrated later). 

€ There should be no branching unless 
it is part of a structure (for example, 
the GOTOs required in languages like 
BASIC). 

€ Refrain from attempting to optimize 
the program by violating the above 
rules. There is a right time for this 
later, 


Before we look at an example of struc- 
turing а program, let's first look at how 
nesting of basic structures works. Figure 7 
shows a flowchart of a program which, 


SOUND THE 
BUZZER 


overall, could be represented by a single 
if-then-else, But when it is looked at іп more 
detail, the e/se leg contains another /f-then- 
else as part of the instruction sequence 
there; the e/se leg of that structure con- 
tains yet another /f-then-else. The heavy 
outlines show that each of the nested struc- 
tures are totally enclosed by their parent 
Structures; there is no overlap. A BASIC- 
like program to perform the function shown 
in figure 9 appears as listing 1. Again, 1 
use outlines to illustrate that each structure 
is embedded in its entirety within another 
higher level structure. Notice that | have 
used indentation of lines to increase the 
readability of the program, Each separate 
structure should be at a different level of 
indentation than its parent. 


"DO FOREVER" 
ENDLESS LOOP 


iF X=Y THEN 32 
process О 


IF A>B THEN 31 
process R 


IF C«D THEN 30 
process 5 
CONTINUE 
CONTINUE 


THIS ACTS LIKE THE PROCESS BLOCK IN 20-FOREVER 


NO (ELSE) THIS ACTS LIKE FALSE 
PROCESS BLOCK OF /F-TMEN-ELSE 


YES (THEN) 
TRUE PROCESS 


RUE] PRO 
SUBROUTINE 


SOUND THE | NON-NULL 
BUZZER PROCESS 


Figure 9: Taking the algorithm of figure 8 and casting it into a standardized, structured pro- 
gramming form eliminates all GOTO operations in languages with a complete if-then-else 
structure, and in languages like BASIC, reduces use of GOTO operations to standardized struc- 
tures. In this flowchart, we've positioned all the blocks to emphasize the nesting of structure. 
One of the primary reasons for the emphasis on structured programming is one of communica- 
tions of ideas to other programmers (or the originating programmer at a later date). The claim 
is made that a flowchart like this one, and its equivalent representation in listing 2, provide a 
standardized way of communicating algorithms which makes the listing or chart easier to under- 


stand and read. 


RUE! PAL 


SUBROUTINE 


SOUND THE 
BUZZER 


Listing 1: А BASIC-like 
program equivalent for the 
flowchart of figure 7. The 
lines in the picture em- 
phasize the structured pro- 
gramming formalism. 
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Listing 2: A BASIC-like 
application program for 
activating а buzezer of an 
automobile given several 
conditions. А subroutine 
BUZZ is indicuted (by a 
сай with the keyword 
GOSUB) to actually sound 
а noise during the foop. 
іп this BAS!C-+Hke repre- 
sentation, severul liberties 
with syntax have been 
taken. 
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Let's look now at an example of a simple 
program and show how a structured version 
might differ from an unstructured version. 

The program is one which might be part 
of a future automobile computer control 
system using a microprocessor. Its purpose 
is to trigger a buzzer if the ignition key is 
left in the lock when the left front door is 
opened, or if the headlights are left on 
when the key is not in the lock. A delay is 
performed before conditions are checked 
again. 

The flowchart in figure 8 shows how we 
might have drawn it without attempting to 
apply any of the principles of structured 
programming. Now, look at figure 9 which 
shows the structured version. Both forms 
of the program do the same function, but 
the structured form is clearly more straight- 
forward and easier to write code from. 

Basically, a number of things happened 
to the flowchart when it was structured. 
First, all the branches (or GOTOs) became 
forward branches except those in loop 
structures, This allows for reading the chart 
from top to bottom in an orderly way. 
Secondly, each decision block and process 
block has been put into a proper structure 
and nested totally within its parent struc- 
ture. Thirdly, every structure regardless 
of its place in the overal! program has only 
one input and one output. 

One thing has happened that might ap- 
pear to be a little strange to you. The se- 
quence structure which performs the buzzer 
function appears twice now, where it only 
appeared once before. This is necessary in 
order to keep the structure clean. Remem- 


IF KEY #ON THEN 7 


LET X=X+1 

IF X=5000 THEN 6 
GOTO 3 

GOTO 13 


IF KEY=INLOCK THEN 11 


IF LIGHT X ON THEN 10 
GOSUB BUZZ 
GOTO 13 


IF DOOR #OPEN THEN 13 
GOSUB BUZZ 
CONTINUE 


ber, you cannot simply branch into the 
other buzzer block because those two 
structures would then overlap. Тһе inef- 
ficiency implied by the double appearance 
of that block might bother you, but it will 
probably turn out that the block will be 
written as a subroutine and the only in- 
efficiency will be an extra call instruction. 

Listing 2 is a BASIC-like program for the 
structured flowchart. (Here "BASIC-like" 
means using the syntax of BASIC but 
allowing variable names to be many char- 
acters in length for purposes of illustrating 
their meaning.) | have not attempted to 
make the program complete and have taken 
some liberties in order to illustrate my 
points. 

A few words of explanation are in order. 
First, the instructions at lines 3, 4 and 5 
represent a do-until structure which is used 
to implement a delay by simply increment- 
ing а counter (X) until it reaches а large 
value. The name BUZZ represents the line 
number of a subroutine (not shown) which 
activates an electronic buzzer in the car's 
dash. 

Now is the time to go back and look at 
the program to make it more efficient in 
its operation or in the amount of memory 
required. This should be done only if it is 
absolutely necessary. If it is necessary, try 
to maintain the structuring to the extent 
that it doesn't destroy the clarity of the 
program or increase its complexity. In our 
example program, notice that there are 
three CONTINUE instructions at lines 
13, 14 and 15 leading to а GOTO at line 
16. The speed of the routine can be im- 
proved and the memory requirements can 
be reduced by eliminating the CONTINUEs 
and changing any instruction which refer- 
ences any of them to go to line 16. Alter- 
natively, you could change each of those 
references to go directly to line 1 although 
you would be seriously interfering with the 
intent of structuring. 

In conclusion, | invite you to try the 
techniques described in this article when you 
write your next program. If you have done 
it any other way before, it takes а little 
getting used to, but | think you will ulti- 
mately agree that it has a lot to offer. 
Hopefully, you will see the benefits in the 
form of less time spent getting your pro- 
gram designed, written and debugged. іп 
short, | believe that it can help make pro- 
gramming even more enjoyabile.B 


TEN 


There's a BYTE BOOK 
in your future... 
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„„„Апа the future 


BYTE Publications, Inc. is proud to announce the 
creation of its new Book Division, which publishes 
books of interest to computer people. Readers 
will find a wide range oftopics published as BYTE. 
Books, including new material as well as collec- 
tions of reprints of the best BYTE. magazine arti- 
cles. Users of small computers will find PAPER- 
BYTE™ Books to be complete descriptions of 
useful system software including detailed user 
documentation, source listings where possible, 
and the РАРЕЕВҮТЕТУ bar code representation 
of executable code. 


To keep the cost reasonable and available to the 
greatest number of readers, the books will be 
paperback editions in the 8-1/2 x 11” format. You 
may purchase the initial selections directly from 
BYTE via mail order or from your favorite com- 
puter store or book distributor. 


PROGRAMMING TECHNIQUES is a new series 
of BYTE BOOKS concerned with the art and 
science of computer programming. It is a collec- 
tion of the best articles from BYTE magazine 
and new material collected just for this series. 
The book provides the personal computer user 
with background information to write and main- 
tain programs effectively. 


The first book in the Programming Technique 
series is entitled PROGRAM DESIGN. It dis- 
cusses in detail the theory of program design. 
The purpose of the book is to provide the per- 
sonal computer user with the techniques needed 
to design efficient, effective, maintainable pro- 
grams. Included is information concerning struc- 
tured program design, modular programming 
techniques, program logic design, and examples 
of some of the more common traps the casual 
as well as the experienced programmer may 
fall into. In addition, details on various aspects 
of the actual program functions, such as hashed 
tables and binary tree processing, are included. 


ISBN 0-931718-12-0 
Editor: Blaise W. Liffick 
Pages: 96 

Price: $6.00 
Publication: Fall 1978 


In SIMULATION, the second book of the series, 
are articles dealing with various aspects of spe- 
cific types of simulation. Both theoretical and 
practical applications are included. Particularly 
stressed is simulation of motion, including wave 
motion and flying objects. The realm of artificial 
intelligence is explored, along with simulating 
robot motion with the microcomputer. Finally, 
tips on how to simulate electronic circuits on the 
computer are detailed. 


ISBN 0-931718-13-9 
Editor: Blaise W. Liffick 
Pages: approx. 80 
Price: $6.00 
Publication: Fall 1978 


The third book is NUMBERS IN THEORY AND 
PRACTICE. This book includes information of 
immense value to both the novice and the expe- 
rienced personal computerist. The mechanics 
of the binary system are discussed, including 
division and multiplication, as well as the places 
to look for numerical error in programs. Floating 
point numbers, what they are and how to use 
them, are covered. There are also sections on 
numerical methods (functions, approximations, 
statistics), Boolean math, and several different 
approaches on how to obtain random numbers. 


ISBN 0-931718-14-7 
Editor: Blaise W, Liffick 
Pages: approx. 100 
Price: $6.00 
Publication: Fall 1978 


The fourth book so far scheduled in this series 
is caled BITS AND PIECES. The articles col- 
lected for this book are mostly unrelated and do 
not neatly fit into the topics of the previous three 
books, but still have a lot to do with programming 
techniques. Areas such as multiprogramming 
and interactive computing with the personal 
computer are discussed, as well as stacks, sort- 
ing, Polish notation, and program optimization. 
This is by far the most general book of the series. 


ISBN 0-931718-15-5 
Editor: Blaise W. Liffick 
Pages: approx. 100 
Price: $6.00 
Publication: Fall 1978 


is right now 


RA6800ML: AN M6800 RELOCATABLE 
MACRO ASSEMBLER is a two pass assembler 
for the Motorola 6800 microprocessor. It is de- 
signed to run on a minimum system of 16 К bytes 
of memory, a system console (such as a Teletype 
terminal), a system monitor (such as Motorola 
MIKBUG read only memory program or the 
ICOM Floppy Disk Operating System), and some 
form of mass file storage (dual cassette recorders 
or a floppy disk). 


The Assernbler can produce a program listing, 
a sorted Symbol Table listing and relocatable 
object code. The object code is loaded and linked 
with other assembled modules using the Linking 
Loader LINK68. (Refer to PAPERBYTE™ publi- 
cation LINK68: AN M6800 LINKING LOADER 
for details.) 


There is a complete description of the 6800 
Assembly language and its components, includ- 
ing outlines of the instruction and address for- 
mats, pseudo instructions and macro facilities. 
Each majer routine ofthe Assembler is described 
in detail, complete with flow charts and a cross 
reference showing all calling and called-by rou- 
tines, pointers, flags, and temporary variables. 


In addition, details on interfacing and using the 
Assembler, error messages generated by the 
Assembler, the Assembler and sample IO driver 
source code listings, and PAPERBYTE™barcode 
representation of the Assembler's relocatable 
object file are all included. 


This book provides the necessary background 
for coding programs in the 6800 assembly lan- 
guage, and for understanding the innermost 
operations of the Assembler. 


ISBN 0-931718-10-4 

Author: Jack E. Hemenway 
Pages: approx. 120 

Price: $25.00 

Publication: Fall 1978 
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LINK68: AN M6800 LINKING LOADER is a 
one pass linking loader which allows separately 
translated relocatable object modules to be loaded 
and linked together to form a single executable 
load module, and to relocate modules in memory. 
It produces a load map and a load module in 
Motorola MIKBUG loader format. The linking 
Loader requires 2 К bytes of memory, a system 
console (such as a Teletype terminal), a system 
monitor (for instance, Motorola MIKBUG read 
only memory program or the ICOM Floppy Disk 
Operating System), and some form of mass file 
storage (dual cassette recorders or a floppy disk). 


It was the express purpose of the authors of this 
book to provide everything necessary for the 
user to easily learn about the system. In addition 
to the source code and PAPERBYTE"" bar code 
listings. there is a detailed description of the major 
routines of the Linking Loader, including flow 
charts. While implementing the system, the user 
has an opportunity to learn about the nature of 
linking loader design as well as simply acquiring 
а useful software tool. 


ISBN 0-931718-09-0 

Authors: Robert D. Grappel 
& Jack E. Hemenway 

Pages: 48 

Price: $8.00 

Publication: Summer 1978 


TRACER: A 6800 DEBUGGING PROGRAM is 
for the programmer looking for good debugging 
software. TRACER features single step execution 
using dynamic break points, register examina- 
tion and modification, and memory examination 
and modification. This book includes a reprint 
of "Jack and the Machine Debug" (from the De- 
cember 1977 issue of BYTE. magazine), Tracer 
program notes, complete assembly and source 
listing in 6800 assembly language, object pro- 
gram listing, and machine readable PAPER- 
BYTE™ bar codes for the object code. 


ISBN 0-931718-02-3 

Authors: Robert D. Cirappel & 
Jack E. Hemenway 

Pages: 24 

Price: $6.00 

Available now 


TINY ASSEMBLER 6800, Version 3.1 is ап еп- 
hancement of Jack Emmerichs’ successful Tiny 
Assembler. The original version (3.0) was de- 
scribed first in the April and May 1977 issues of 
BYTE magazine, and later in the PAPERBYTE™ 
book TINY ASSEMBLER 6800 Version 3.0. 


In September 1977, BYTE magazine published 
an article entitled, “Expanding The Tiny Assem- 
bler". This provided a detailed description of the 
enhancements incorporated into Version 31, 
such as the addition of a "begin" statement, a 
"virtual symbol table", and a larger subset of the 
Motorola 6800 assembly language. 


All the above articles, plus an updated version of 
the user's guide, the source, object and PAPER- 
BYTE™ bar code formats of both Version 3.0 
and 3.1 make this book the most complete docu- 
mentation possible for Jack Emmerichs’ Tiny 
Assembler. 

ISBN 0-931718-08-2 

Author: Jack Emmerichs 

Pages: 80 

Price: $9.00 

Publication: Summer 1978 


SUPERWUMPUS is an exciting computer game 
incorporating the original structure of the WUM- 
PUS game along with added features to make it 
even more fascinating. The original game was 
described in the book What To Do After You Hit 
Return, published by the People’s Computer 
Company. Programmed in both 6800 assembly 
language and BASIC, SUPERWUMPUS is not 
only addictively fun, but also provides a splendid 
tutorial on setting up unusual data structures 
(the tunnel and cave system of SUPERWUMPUS 
forms a dodecahedron). This is a PAPERBYTE™ 
book. 

ISBN 0-931718-03-1 

Author: Jack Emmerichs 

Pages: 56 

Price: $6.00 

Publication: Summer 1978 
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MONDEB: AN ADVANCED M6800 MONITOR- 
DEBUGGER has all the general features of Mo- 
torola’s MIKBUG monitor as well as numerous 
other capabilities. Ease of use was a prime design 
consideration. The other goal was to achieve 
minimum memory requirements while retaining 
maximum versatility. The result is an extremely 
versatile program. The size of the entire MON- 
DEB is less than 3 K. 


Some of the command capabilities of MONDEB 
include displaying and setting the contents of 
registers, setting interrupts for debugging, testing 
a programmable memory range for bad mem- 
ory locations, changing the display and input 
base of numbers, displaying the contents of 
memory, searching for a specified string, copying 
a range of bytes from one location in memory to 
another, and defining the location to which con- 
trol will transfer upon receipt of an interrupt. This 
is a PAPERBYTE™ book. 

ISBN 0-931718-06-6 

Author: Don Peters 

Pages: approx. 72 

Price: $5.00 

Publication: Summer 1978 


BAR CODE LOADER. The purpose of this pam- 
phlet is to present the decoding algorithm which 
was designed by Ken Budnick of Micro-Scan 
Associates at the request of BYTE Publications, 
Inc., for the PAPERBYTE™ bar code representa- 
tion of executable code. The text of this pamphlet 
was written by Ken, and contains the general 
algorithm description in flow chart form plus de- 
tailed assemblies of program code for 6800, 
6502 and 8080 processors. Individuals with com- 
puters based on these processors can use the 
software directly. Individuals with other proces- 
sors can use the provided functional specifica- 
tions and detail examples to create equivalent 
programs. 

ISBN 0-931718-01-5 

Author: Ken Budnick 

Pages: 32 

Price: $2.00 

Available now 


BYTE BOOKS Division е 70 Main Street е Peterborough, New Hampshire 03458 


Company 
State/Province Code 


Expiration Date 


О Tracer $6.00 

O Tiny Assembler (3.1) $9.00 

O SUPERWUMPUS $6.00 

C] Mondeb $5.00 

O Bar Code Loader $2.00 

Add 50* per book to cover postage and handling 


Please allow 6-8 weeks for processing your order. 
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QUESTION: 


"Why are more and more dealers 
carrying Godbout/Compukit™ 
products?" 


SEE 


ANSWER: 


“Тһеу like happy 
customers" 


ECONORAM™ IN PERSON 
AT A STORE NEAR YOU. 


ALABAMA 


COMPUTER CENTER 

433 VALLEY AVE. 
BIRMINGHAM, ALA 35209 
4205) 942-8587 


ТСР, COMPUTERLAND 
1507 CHAMBLISS LANE 
BIRMINGHAM, ALA. 35226 
1205) 979-2707 


ARIZONA 


BITS & BYTES COMPUTER 
6610-0 NORTH 218T AVE 
PHOENIX, AZ B5015 

1602] 242-2507 


PERSONAL COMPUTER PLACE 
1840 W. SOUTHERN 

MESA, AZ 85202 

(602) 8238848 


CALIFORNIA 


BYTE SHOP OF BERKELEY 
1614 UNIVERSITY AVE. 
BERKELEY, CA 94703 

1415) B45-5356 


BYTE SHOP ОҒ CITRUS HEIGHTS 
6041 GREENBACK LANE 

CITRUS HEIGHTS, CA 95610 

1818) 061.2083 


BYTE SHOP DF FAIRFIELD 
87 ALDER STREET 

SUISUN CITY, CA 94585 
[707] 422:3515 


BYTE 5HOP OF LAWNDALE 
16508 HAWTHORNE BLVD. 
LAWNDALE, СА 80260 

1213) 37 12421 


BYTE SHOP OF LONG BEACH 
5453 E. STEARNS 

LONG BEACH, СА 90815 

[213 597 7771 


BYTE SHOP ОР PASADENA 
498 SOUTH LAKE AVE. 
PASADENA, CA 91101 

1213) 684.3311 


BYTE SHOP ОҒ SAN DIEGO 
8250 Н VICKERS ST. 

SAW DIEGO, СА 82111 

(714) 565-5060 


ВҮТЕ SHOP OF SAN JOSE 
2628 UNION AVE 

SAN JOSE CA 95124 

(408) 377-4685 


BYTE SHOP ОҒ SANTA BARBARA 
4 WEST MISSION 

SANTA BARBARA, СА 93101 

(BOS) 965-2638 


BYTE SHOP OF SANTA CLARA 
2400 EL CAMINO REAL 

SANTA CLARA, СА 95051 

|408) 248-4221 


BYTE SHOP ОҒ TARZANA 
18424 VENTURA BLVD. 
TARZANA, CA 91356 

(2131 343-3918 


BYTE SHOP OF THOUSAND OAKS 
2707 THOUSAND OAKS BLVD. 
THOUSAND OAKS, СА 91360 
1805) 427-9598 

BYTE SHOP OF TUSTIN 

B74 EL CAMINO REAL 

TUSTIN, CA 92680 

714] 731-1088 

BYTE SHOP OF WALNUT CREEK 
2009 NORTH MAIN 

WALNUT CREEK, СА 94506 

4415) 833-6252 


BYTE SHOP OF WESTMINSTER 
14200 BEACH BLVD. 
WESTMINSTER, СА 12683 

{114} 8B4-9131 


COMPUTERLAND OF DUBLIN 

6749 QUBLIN ALYD. 

DUBLIN, CA 54500 

1415) 828-8090 

COMPUTERLAND OF INGLEWOOD 
БДАЙ LA CIENEGA BLVD 
INGLEWOOD, CA В0302 

(213) 776-8080 


Circle 150 on inquiry card. 


COMPUTERLAND OF SAN DIEGO 
4233 CONVOY STREET 

SAN DIEGO, CA 92111 

(714) 560-9912 


COMPUTER COMPONENTS 
5848 SEPULVEDA BLVD. 
VAN NUYS, СА 91411 

(213) 788-7411 


COMPUTER STOP CORP. 
16919 HAWTHOANE BLvD 
LAWNDALE, CA 90260 
(213) 371-4010 


MALTEK ELECTRONICS 
1062 LINDA VISTA 

MT. VIEW, CA 94040 
1415) 969-0510 


LC. ELECTRONICS SUPPLY 
619 W KATILLA AVE 
ORANGE, CA 92667 

714) 633-2382 


(С. ELECTRONICS SUPPLY 
4861 CONVOY STREET 
SAN DIEGO, CA 92111 
(710 292-5484 


LG, ELECTRONICS SUPPLY 
16723 ROSCOE BLVD. 

YAN NUYS, CA 91406 

(213) 894-8171 


ODD ASSORTMENT 
«980 В PACHECO BLVO. 
PACHECO, CA 94553 
(415) 228-4180 


P.C.E. ELECTRONICS 

4782 DEWEY DRIVE 

FAIR OAKS (SACTO), CA 95828 
(918) 966-7033 


CANADA 


ORTHON HOLDINGS LTD. 
12411 STONY PLAIN ROAD 
EDMONTON, ALBERTA 
CANADA ТАМ 3N3 

(403) 488-2921 


РАСОМ DISTRIBUTORS, INC. 
4509 RUPERT STREET 
VANCOUVER, B.C. 

CANADA V5R 2.4 

(604) 435-3282 


TJB MICROSYSTEMS LTD. 
10991 - 124TH ST. 
EDMONTON, ALBERTA 
CANADA ТЕЕ 5G7 

(403) 455-5268 


COLORADO 


POOR RICHARD'S CALCULATOR CO. 
204 WEST LAUREL 

FT. COLLINS, CO 80521 

(90) 221.9776 


SOUND-TRONIX 

900 - STH AVE 
GREELEY, CO 80631 
(303) 356-1588 


FLORIDA 


ALTAIA COMPUTER CENTER 

8220 50. ORANGE BLOSSOM TRAIL 
SUITE #602 

ORLANDO, FL 32809 

(305) 851-0013 


COMPUTER STORE 

1548 W. BRANDON BLVD. 
BRANDON FL 33611 

1813) 685-7658 


GEORGIA 


DATAMART, INC. 
3601 N. FULTON DR. 
ATLANTA, GA 30305 
(404] 258-0338 


HAWAII 


COMPACT COMPUTERS 
1008 UNIVERSITY AVE 
HONOLULU, HI 08828 
(808] 949-1557 


SMALL COMPUTER SYSTEMS 
3149 C WAIALAE AVE. 
HONOLULU, HI 866 16 

(8081 732.5248 


ILLINOIS 


BYTE SHOP OF ILLINOIS 
1802 S. NEIL STREET 
CHAMPAIGN, ILL 81820 
(217 352-2323 


ILLINI MICRO COMPUTERS 
812 E. OGDEM 
NAPERVILLE, ILL BOSAD 
13123 420-8812 


IOWA 


BRIDOE ELECTRONICS 
216 -8TH AVE. SO 
CLINTON, IOWA 52732 
1318) 243-8282 


COMPUTER STORE CF DAVENPORT 
4128 BRADY STREET 

DAVENPORT, IOWA 52806 

(319] 386-2330 


KENTUCKY 


CONTEMPORARY COMPONENT SALES, INC. 
BOWMAN FIELD ADMINISTRATION SLOG 


LOUISVILLE, KY 40205 
(502) 458-4848 


LOUISIANA 


COMPUTER SHOPPE, IMC, 
3828 VETERANS ALYD. 
METAIRIE, LA 70002 

{504} 454-6600 


MICHIGAN 


COLOMA COMPUTER СО. 
5B47 JILL ANN DRIVE 
COLOMA MI 48038 

{818} 458-4145 


MICRO COMPUTER WORLD 
313 MICHIGAN NE 

GRAND RAPIDS, MI 49503 
(816) 451-8072 


COMPUTER MART 
1800 W. +4 MILE 
ROYAL OAK, MI 48075 
1313) 576-0000 


DOUG BRINKS SOUND 
675 WEST RIVER ROAD 
KAWICAUWLIN, MI 48631 
151716825767 


LUZIER ELECTRONICE 
22530 GORDON 

ST. CLAIR SHORES, MI 48081 
(13) 779-9595 


BILL GODBOUT ELECTRONICS 


MINNESOTA 


Р.Б. INC. — RES. LABS 
1825 FIRST AVE. NO 
MOORHEAD, MINN 56560 
1218) 233-8682 


NEBRASKA 


ВҮТЕ SHOP OF OMAHA 
8523 PARK DRIVE 
OMAHA NE 68127 

1402) 339-7350 


NEVADA 


CENTURY 23 

4568 SPRING MOUNTAIN ROAG 
LAS VEGAS, NV 89102 

(702) 6878-7987 


NEW JERSEY 


COMPUTER EMPORIUM 

BLVD. 103 — AVE. OF COMMERCE 
2428 ROUTE 3B 

CHERRY HILL, NJ 08062 

[609] 687.7555 


$-100 INC. 

7 WHITE PLACE 
CLARK, NJ 07066 
(2011 382-1318 


NEW TORK 


COMPUTER MICRO SYSTEMS 
1331 NORTHERN BLVD. 
MANHASSETT,NY 11030 

1815) 827-3640 


COMPUTER STORE OF NEW YORK 
55 WEST 38TH STREET 

NEW YORK, NY 10018 

1212) 221-1404 


COMPUTER TREE, INC. 
409 HOOPER ROAD 
ENDWELL, NY 13760 
1807) 748-1223 


COMPUWORLD INC. 

2830 W. HENRIETTA ROAD 
ROCHESTER, NY 14623 
(716) 424.1300 


MEMORY MERCHANTS, INC. 
1380 BUFFALO ROAD 
ROCHESTER, NY 14624 

(18) 328-5585 


NORTH CAROLINA 


BYTE SHOP OF GREENSBORO 
218 N. ELM STREET 
GREENSBORO, NC 27401 

1919) 275-2983 


BYTE SHOP OF RALEIQH 
1213 HILLSBOROUGH ST. 
RALEIGH, NC 27605 

{918} 833-0210 


ROM'S М НАМ" 
CRABTREE VALLEY MALL 
RALEIGH, МС. 27612 

(819) 781-0003 


OHIO 


BYTE SHOP OF OHIO 

18524 CENTERRIDGE ROAD 
ROCKY RIVER, OHIO 44118 
(218) 333-3281 


CYBERSHOP 
1451 SOUTH HAMILTON 
COLUMBUS, OHIO 43227 
(814) 239-8081 


(6) 2355, OAKLAND AIRPORT, CA 94614 С 


OKLAHOMA 


BITS, BYTES & MICROS 
2918 М. MACARTHUR BLYD. 
OKLAHOMA CITY, OK 73127 
(405) 847.5646 


OREGON 


ALTAIR COMPUTER CENTER 
8105 SW NIMBUS AVE. 
BEAVERTON, OR 97005 

(503) 844.2314 


PENNSYLVANIA 


ERIE COMPUTER CO. 
3253 WEST BTH 

ЕНЕ PA 18502 

(814) 454-8691 


MICRO-COMPUTER PROOUCTS, INC. 
116 SOUTH PUGH ST. 

STATE COLLEGE, PA 185801 

(814) 238-7711 


PERSONAL COMPUTER CORP. 
FRAZER MALL 

FRAZER, PA 19355 

(215 647-8483 


TEXAS 


COMPUTERLAND OF AUSTIN 
3300 ANDERSON LANE 
AUSTIN, TX 78757 

(5124 452.5701 


COMPUTER PORT 
926 N. COLLINS 
ARLINGTON, TX 76011 
1617) 469-1502 


COMPUTER SHOP ОР SAN ANTONIO 
6612 SAN PEDRO 

SAN ANTONIO, TX 78218 

(512) 828-0553 


COMPUTERS 'N THINGS 
2625 HANCOCK DRIVE 
AUSTIN, TX 78731 

1512) 453-5970 


MICRO COMPUTER SHOP 
5301 EVERHART ROAD 
CORPUS CHRISTI, TX 78411 
1512) 855-4518 


NEIQHBORHOOD COMPUTER STORE 
4902 — 34TH ST, SUITE 20 
LUBBOCK, TX 79410 

(806) 797-3488 


UNITED KINGDOM 


COMPUTER CENTRE 

20 OURNSFORD AVE. 

FLEET, HANTS 

UNITED KINGDOM GU13 өте 
02514-29607 


VIRGINIA 


HOME COMPUTER CENTEA, INC, 
2927 VIRGINIA BEACH BLVD. 
VIRGINIA BEACH, VA 23452 

(804) 340-1977 


WASHINGTON 


COMPUTER SHOP OF SPOKANE 
8,107 WALL STREET 

SPOKANE, WA 98204 

($08) 458-0911 


PERSONAL COMPLITERS 

50. 104 FREYA 

SPOKANE, WA 98202 

(509) 534-3955 

RETAIL COMPUTER STORE 

410 МЕ 77TH STREET 

SEATTLE, WA 88115 

1206) 524-4101 

ЖЕ OLDE COMPUTER SHOPPE, ING. 
1301 GEORGE WASHINGTON WAY 
RICHLAND, WA #9352 

(509) 946-3330 


WEST VIRGINIA 


COMPUTER STORE OF CHARLESTON 
SUITE #5, MUNICIPAL PARKING BLOG. 
CHARLESTON, W. VA 25301 

(304) 345-1360 
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Antique 


Mechanical Computers 


Part 3: The Torres Chess Automaton 


Dr James M Williams 
58 Trumbull St 
New Haven CT 06510 


But now these men were 
suggesting that a machine 
could assist in or substi- 
tute for a human mental 
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activity. 


September 1978 © BYTE Publications Inc 


19th Century Developments 


The automata of the 18th century were 
in fact sequence controllers possessing both 
digital and analog stored programs whose 
readouts were mechanisms that imitated 
human and animal actions (computers of a 
sort). During the next century they inspired 
a flood of automata, the best of which von 
Helmholtz described in his 1847 book, Uber 
die Erhaltung der Kraft, as being equal in 
achievement to the best in any other branch 
of science. Derek Price's book, Automate 
in History, includes material from von 
Helmholtz (see bibliographical notes). 

In the 19th century men were starting 
to contemplate how mechanisms might be 
able to improve the human state. Charles 
Babbage had this notion in mind when in 
December 1837, precisely 99 years after 
Vaucanson's marvelous demonstration (see 
July 1978 BYTE “Antique Mechanical 
Computers, Part 1") he wrote the first 
sentence of On the Mathematical Powers of 
the Calculating Engine: "Тһе object of the 
present volume is to show the degree of 
assistance which mathematical science is 
capable of receiving from mechanism." An 
obscure accountant of Manchester, Percy 
Ludgate, working without knowledge of 
Babbage, expressed the same thought when 
he wrote in 1909 the first sentence of On а 
Proposed Analytical Engine: "1 propose to 
give in this paper a short account of the 
result of about six years work, undertaken 


by me with the object of designing machin- _ 


ery capable of performing calculations, 
however intricate or laborious, without the 
immediate guidance of the human intellect.” 

| think we may be too near to our machines 
to see the revolution residing in what these 
men said. Before Babbage and Ludgate, 
machines amplified or assisted or enabled 
the physical actions of humans. But now 


these men were suggesting that a machine 
could assist in or substitute for a mental 
activity of a human. Machines would enter 
into the realm of the human brain. It was 
а breathtaking idea, but not an easy one to 
put into effect. Babbage's two machines 
were never fairly begun, nor was Ludgate's. 
(In Babbage's case the reason was not that 
nineteenth century machine technology was 
unequal to the task, but rather because he 
kept changing his concepts and never pro- 
duced any completed working drawings as 
he continuously visualized bigger and bigger 
machines. For him, the end was never in 
sight, and he left off working at a point 
where the machine would have been the size 
of a basketball court and some yards high. 
His son completed the "Mill" (ALU) with 
its printhead long after Babbage's death, in 
1906. See Randell in the bibliographical 
notes for a photo of the Mill and a repro- 
duction of the printout of multiples from 
1 to 23 of 7 in 28 significant figures.) 


Torres and the Incredible Chess Playing 
Automaton 


Gifted chess players have been known to 
play several concurrent games, making 
moves without hesitation from board 1 to 
board л, then back to board 1. The best 
chess playing programs of today can't do 
that with any degree of success against most 
skilled players. But the remarkable fact is 
that in 1911 a machine was invented that 
automatically played a particular endgame 
of chess (King and Rook versus King) against 
a human opponent, and detected any false 
moves! 

Leonardo Torres was the inventor, and 
his machine was displayed in the Mechanical 
Laboratory at the Sorbonne early in 1914. 
Photo 1, taken from a 1915 issue of the 
Scientific American Supplement, shows the 
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Extra serial port is provided for your use with a second terminal or printer (RS232, TTL 
or 20 ma). 

The ROM program supplements the MIKbug program and is entered automatically on 
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Photo 1: Front (a) and back (b) views of the 1911 chess playing automaton invented by Leonardo Torres. The unit played a 
particular chess endgame (King and Rook versus King) only and could force a win. The chessboard is shown in the lower right 
of center in photo 1a. Horizontal and vertical arms moved the pieces (which were actually electrical jacks) from square to 
square, and the logic circuitry consisted of battery driven relays arranged in a logical tree structure (see figure 3). Photos cour- 
tesy of Scientific American (Supplement 80, Number 2079, November 1915), 


Torres was a true amateur 
who did his work because 
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machine. It seems to have been powered by 
the array of weights atop the console, but 
it used electricity (almost surely from a 
battery) in its logic system, which consisted 
of commutators and intricate switchgear. 
Indeed, most of the face of the console is 
covered with relays and switches with their 
linkages and wiring, but one can make out 
the vertical chessboard, sans chess pieces, in 
the lower right quadrant of the face. It is 
about 8 to 10 inches (20 to 25 cm) wide 
and has holes in the center of each of the 
64 squares that are really plug holes into 
which fitted the carved chess pieces (actually 
jacks on their lower ends used to make 
electrical contact). Sequential switches of 
two sorts are visible on the apron in the fore- 
ground, and the signalling lamps consist of 
a 3 lamp cluster in the middle with another 
single lamp on the right. 

The machine in operation must have been 
an amazing sight, for its visible action was 
automatic. The sliding arms (poorly shown 
in the photo; located both above and to the 
left of the board) would grasp the chosen 
White piece, unplug it, transfer it to a new 
computed location, and reinsert the piece 


into the board. Then it waited for Black's 
next move. This is a degree of automation 
| don't recall seeing since | last gazed at a 
Linotype, and in 1914 it must have been an 
awesome spectacle. To be sure, Black always 
was checkmated, even with the first move, 
since White (the machine) had too much 
strength. If Black made a false move, the 
machine would sense it and light a signal 
lamp, then wait until the piece was moved 
to a legitimate square. Three false moves in 
the course of a game would "jam" the 
machine, which would not continue play 
until a reset switch was closed and pieces 
were properly placed. Possibly the pieces 
could be placed anywhere on the chessboard 
upon initiating a game; accounts do not 
make this clear. At any rate, the algorithm 
is quite general and directs the White King a 
square at a time, and the White Rook a row 
or column at a time inexorably toward the 
Black King until he is hemmed in. 

In 1922 an improved version was dis- 
played. Photographs and a description may 
be found in Chapuis (see bibliographical 
notes). This more modern machine had А 
horizontal chessboard grooved to accom- 
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IF BLACK KING 


m 


iS IN SOME 15 NOT IN SAME ZONE WITH ROOK AND VERTICAL 
ZONE WITH ROOK DISTANCE BETWEEN BLACK KING AND ROOK 15 


EQUAL TO ONE SQUARE, AND 
DISTANCE BETWEEN KINGS 15 


MORE THAN 
ONE SQUARE 


ROOK MOVES 
HORIZONTALLY EQUAL ТО TWO SQUARES, AND THE NUMBER 


OF SQUARES HORIZONTAL DISTANCE 15 


GREATER THAN 
TWO SQUARES 


ROOK MOVES ONE SQUARE 
TOWARD BLACK KING 


000 EVEN NOT ANY 


WHITE KING MOVES ONE 
SQUARE TOWARD BLACK KING 


ROOK MOVES ONE 
SQUARE HORIZONTAL 


WHITE KING MOVES ONE 
SQUARE TOWARD BLACK KING 


Lu 
ZONE ZONE ZONE 


ROOK MOVES ONE SQUARE 
TOWARO BLACK KING 


Figure 1: A chart of the algorithm used by Torres’ 1917 chess endgame playing automaton. 


modate wires that sensed the location of a 
piece, and a complex clutch and gear system 
within the tabletop accomplished White’s 
moves, Via magnets. It was all powered by a 
few small electric motors, and a phonograph 
record pronounced the words “echec et mat” 
when Black was checkmated. Figure 1 shows 
a chart of the action, drawn from the 
Scientific American article. [According to 
David Levy in Chess and Computers, the 
Torres machine is still in good working order 
and can be seen ín the museum at the Poly- 
technic Institute in Madrid SPAIN. . . .CM] 

Torres was one of those vital persons who 
ornaments the history of science: a person 
of intense curiosity and independent means 
who devotes time and energy to the explor- 
ation of arcane subjects many decades 
before the professionals find their way into 
the original excavations and mine the un- 
covered veins of ore left behind. He was a 
true amateur who did his work because he 
loved it; history is studded with these men: 
Schliemann, Humboldt, Lavoisier, Rumford, 
Kelvin, Babbage, Bohr, etc. 

Leonardo Torres was born in 1852 in 
Santander on the north coast of Spain, and 
was trained as a civil engineer. Unfortunately 
| could learn only very little about his life 
since the biography by his son is in French 
and is not available 10 me, bul a few facts 
emerge: he was a patriot, and a capable 
politician as well, who arranged for the 
Spanish government to liberally subsidize 


“It is necessary that the 
automata imitate living 
actions according to their 
inputs, and adapt their 
conduct to changing 
circumstances.” 
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his “large and well-equipped mechanical 
laboratory at Madrid." Perhaps this is 
related to the fact that in 1906 in Bilbao 
harbor he displayed before the King a small 
scale radio controlled boat which "could 
select between various rudder positions and 
speeds, and cause a flag to be run up and 
down a mast." А lifelong Francophile, 
during World War | he designed a plane 
called the Astra-Torres for the French Air 
Corps. He also pursued quite mundane 
things: designs for aerial cablecars, apparatus 
to test lubricating powers of oil, a "'uni- 
versal pantograph" that automatically cor- 
rected any unwanted jiggles by a special 
linkage. 

One of his first interests was mechanical 
analog computing devices, perhaps before 
1900. He was familiar with Babbage's 
publications. In a paper dated 1920 he 
outlined an electromechanical calculating 
machine he exhibited in France. The machine 
consisted of a modified Lypewriter and 
several boxes of apparatus, connected only 
by a bundle of wires, all mounted on à 
table for display. (A picture of the machine 
is in Randell's book; see the bibliography.) 
The operator types in the numbers desired 
to be manipulated together with the sign of 
the operation to be performed, and after a 
few moments an = followed by the result 
is typed out. This is a 4 function machine 
that can deal with perhaps six or seven digits. 
This was in 1920, mind you! He revealed the 
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“Construction of mech- 


anisms which play the role 
of sense organs is not diffi- 


cult tn theory.” 


theoretical underpinning for his calculating 
apparatus in general terms in 1914, in the 
Essais sur Гашюотайдив. (In 1914, auto- 
matique was a new word, translatable as 
automation or as automatics.) 

Torres’ essay is so lucid and fresh that 
today, 64 years after publication, it still 
casts much illumination on the human and 
machine interface. After describing a first 
їуре of automaton, a machine designed to 
mimic the movements of a living creature, 
he describes а second type of automaton 
(Torres! own italics), "... those that imi- 
tate, not the simple gestures, but the 
thoughtful actions of а man, and which 
can sometimes replace him." Не gives 
examples: "...the self-propelled torpedo, 
which knows how to maneuver in order 
to arrive at its target, the balance which 
weighs coins so as to choose the ones which 
are of legal weight." He speaks of the need 


for a"... special chapter of the theory of 
machines which would be called Avto- 
matics” and of the need to investigate 


“means for constructing automata endowed 
with a patiern of behavior of greater or 
lesser complexity.” "These automata will 
have sense organs, ie: thermometers, mag- 
netic compass, manometers, etc” together 
with "limbs, іс: machines or mechanisms 
capable of executing the operations which 
they are instructed to do.” And they will 
need power sources, “Moreover, it is essen- 
tial, being the chief objective of Automatics, 
that the automata be capable of discern- 
ment; that they can at each moment take 
account of the information they receive, 
or even information they have received 
beforehand, in controlling the required 
operation.” “tis necessary that the automata 
imitate living beings in regulating their 
actions according to their inputs, and adapt 
their conduct to changing circumstances. " 
After noting that construction of mech- 
anisms which play the role of sense organs is 
not difficult in theory, and that new appa- 


ratus to achieve this measuring (sensing) 
function is invented every day (what cannot 
be measured today will be measured Lomor- 
row or shortly), he adds that the same may 
be said of devices to effect the automaton's 
work. No one can point to a limit in the 
inventing of machines to perform functions. 
But, “It is not the same when one asks 
whether it is possible Lo construct an autom- 
aton which, in order to decide on its manner 
of working, ponders on the circumstances 
which surround it. The estimate is, | believe, 
that this may be done only in some very 
simple «cases ...it is thought possible 
to automate the mechanical operations per- 
formed without thinking by a workman, but 
that those requiring the exercise of mental 
faculties will never be executed mechan- 
ically." "I shall try to show in this article, 
from a purely theoretical point of view, 
that it is always possible to build an uutom- 
aton whose actions depend on a greater or 
lesser number of circumstances, according 
to rules which one can impose arbitrarily 
during its construction." |n reference to 
this quote, Torres described a simple digital 
device, but with the novelty that it displays 
à worked out form of conditional branch- 
ing: ahead of its time, like so much of 
Torres' writings and work. 

In his writings, Torres selected his words 
so carefully that it is possible to argue his 
distinction between ''to discern, a process 
of'input which he welcomes and illustrates 
as Measurements; and "to ponder,” a verb he 
seems to reserve for human thought, where 
more has to be Laken into account than just 
the information of the moment or informa- 
tion previously received. And what is that 
"more"? | suggest that only people who 
know mechanics very well can appreciate 
fully the chasm between their creations and 
those of life (ie: between organic informa- 
tion and mechanical information). Randell 
observes, and | heartily agree, that “Іп all 
this work [Torres] was deliberately exploit- 
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16k static RAMs with Alpha Micro or Cromemco bank switching 
memory expansion techniques. 

Computer users are so confident of Dynabyte's 16k dynamic 
RAM they have made it the most widely used S-100 dynamic 
memory in the world. 

If you intend to become a proficient data processor but 
instead are unhappily debugging your system, or want to avoid a 
lot of debugging, then Dynabyte will be a great choice. 

As you spend less time monkeying with hardware and more 
time computing, you'll become more confident of your abilities 
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ing the new facilities that electromechanical 
techniques offered and challenging accepted 
ideas as to the limitations of machines." 
But he not only exploited, he revelled; he 
did more than challenge: he expressed his 
disbelief and undertook to amaze his 
skeptics. 

Torres worked on what he enjoyed, and 
a Spirit of breathless, childlike fun is visible 
in all his activities. Imagine in 1906 a radio 
controlled boat that coasts up to a dock 
where stands the King of Spain, cuts its 
engine, heels sharply to starboard, and runs 
the royal flag smartly up and down the 
mast! The King salutes, the crowd cheers 
i Viva la Espana! What ecstasy it must have 
been for Torres. This is something beyond a 
demonstration of Hertzian waves as applied 
to potential weapons of war. It is something 
human: а radio controlled triumph. But such 
moments do not recur frequently. Torres 
the inventor-scientist is almost surely speak- 
ing in this quotation from the Scientific 
American article (see bibliography) about 
his 1911 chess player: "There is no claim 
that it will think or accomplish things where 
thought is necessary, but its inventor claims 
that the limits within which thought is 
really necessary need to be better defined, 
and that the automaton can do many things 
that are popularly classed with thought." 
You can hear the muted sadness, the resigna- 
tion mingled with pride. Well, it still can 
play a flawless endgame of chess. If only it 
could be made to live. The next one | make 
will, at least, talk. 


BIBLIOGRAPHICAL NOTES 


1. The information in these articles has been 
synthesized from various sources | have 
encountered in reading about the history 
of computers, several histories of which 
make mention of Vaucanson in the sen- 
tence that directly precedes the one 
about Babbage. | found no literature 
explaining Vaucanson's creations until 1 
came across: 


Chapuis, Alfred E, and Droz, Edmond, Auto- 
mata: Historical and Technological Study, 
Editions du Griffon, Neuchatel SWITZER- 
LAND, 1958. 


Here an astonishing and catholic variety 
of automated devices are described and 
illustrated, most of them trivial, such as 
pictures with clockwork-driven, moving 
figures. It is maddening that Chapuis’ 
Automata treats the great mechanical 
computers of the past with little care. 
Chapuis and Droz were in a unique posi- 
tion because they read French, the 
language of most of the original docu- 
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ments. They had pursued the field of 
automata so long (Chapuis & Edouard 
Gelis published Le Monde des Automates 
in 1928, as well as making a film about 
automata in 1945) that their fame on the 
continent would have enabled them to 
study the machines minutely. They 
meticulously reconstructed the dates of 
inception, untangled the inventors of 
automata, and deduced the fate of the 
machines. Their myriad illustrations are 
unsurpassable. 

2. You can read a translation of Vaucanson's 
own description of his automata in: 


Ord-Home, Arthur W J G, Clockwork Music, 
Crown Publishers, New York, 1973. 


which is currently in print. This book 
mentions and illustrates the Eureka 
poetry composing machine, a violin 
playing device, and quotes a newspaper 
account of one or two astonishing autom- 
atons (unless they are fabricated) such as 
a life-size mannequin that plays violin 
sonatas under keyboard control. There is 
little else of interest regarding stored pro- 
grams. Lots of fun, though. 

3. A most valuable survey which speaks of a 
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great many mechanisms and machines 
from the historical viewpoint, but 
describes them hardly at all is: 


Price, Derek J deSolla, Automata in History: 
Origins of Mechanism and the Mechanistic 
Phitosophy, Technology and Culture, volume 5, 
number 1, 1964. 


which is worthwhile for the long per- 
spective it offers on mechanics, and for 
the sense of continuity it conveys regard- 
ing human endeavor. You begin to learn 
that the world has always been filled with 
restless, thoughtful, imaginative and inven- 
tive people. 


. It is fun to read a splendidly researched 


volume like: 


Carroll, Charles Michael, The Great Chess 
Automaton, Dover Publications, New York, 
1965. 


which is still in print and describes a 
nearly century long hoax (for which 
Vaucanson had unwittingly cleared the 
path), as well as Maelzel's actual mechan- 
ical achievements that blossomed into an 
industry by 1900. 


. For me the doyen of computer historians 


15; 


Randell, Brian, The Origins of Digital Com- 
puters: Selected Papers, Springer Verlag, 
Heidelberg, New York, 1973. 


where the developments that preceded 
and led up to the digital computer are 
spelled out event by event. As if Randell’s 
crystalline commentary were not enough, 
he includes original papers (some in lucid 
translation) by Babbage, an incredibly 
clever man, and just about everybody 
who did anything useful in the develop- 
ment of computers, such as Aiken, Hop- 
per (the only woman in the book), 
Eckert, Von Neumann, Goldstine, and 
Mauchly. They are included here, along 
with Leonardo Torres. Many machines 
are also included, such as the Zuse relay 
computer of wartime Germany, the Bell 
Labs relay computer, Altanasoff's lowa 
State computer with its novel capacitor 
storage system, and of course, ENIAC 
and EDSAC, those feeble giants. 


. The following article makes fascinating 


reading: 


Anonymous, ‘Torres and His Remarkable 
Automatic Devices (He Would Substitute 
Machinery for the Human Міпа.)”, Scientific 
American Supplement 80, number 2079, 
6 November 1915. 


. Torres’ machine is also described іп: 


Levy, David, Chess and Computers, Computer 
Sciences Press, Potomac MD, 1976,Ш 
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Let Your Fingers Do the Talking 


КЕ НЕЕ 


Circuit Cellar 


Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


{ would like to thank 
Dr Russell Reiss for con- 
tributing ideas which have 


led to this and other 
articles. . . .SC 


Scanner Applications 


In "Let Your Fingers Do the Talking — 
Add a Noncontact Touch Scanner to Your 
Video Display" (August 1978 BYTE, page 
156), 1 detailed the hardware design of a 
noncontact touch scanner which sits over a 
conventional video screen. This system, 
though lower in resolution, allows a fingertip 
to simulate the function of a light pen and 
with proper programming can become as 
important a peripheral as the common 
ASCII keyboard. 


Quick Hardware Review 


The scanner consists of 32 pairs of in- 
frared light emitting diode transmitters 
and photo transistor receivers arranged 
around the perimeter of a picture frame. 
There are 16 pairs on the X axis and 16 pairs 
on the Y axis. The hardware logic sequen- 
tially activates the 32 pairs, first in the X 
direction (horizontal) then in the Y direc- 


Photo 1: The basic information returned from the touch panel is a coordinate 
pair for one of 256 possible finger sized locations on the video display s face. 
Here, using the program in listing 3, the displayed coordinates 10 and 9 
correspond to the point just touched on the screen. 
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tion (vertical). If a physical obstruction is 
placed in the plane of the scan, one X and 
one Y beam are interrupted. The corres- 
ponding X and Y beam addresses are stored 
when this happens. Since there are 16 pairs 
per axis, each coordinate can be represented 
by a 4 bit code and both the X and Y 
addresses can be packed into one data byte. 

The end result of the hardware logic is a 
very simple scanner to computer interface. 
The scanner output is one 8 bit byte con- 
taining the 4 bit X and 4 bit Y addresses. 
The only other signals are a little something 
often referred to as hand shaking. A data 
ready line is set to a high level output when 
the scanner has sensed an obstruction. 

This data ready signal can be tied to a 
parallel input port and scanned as | have 
done, used as a control line on a peripheral 
interface circuit, or used directly to generate 
a processor interrupt. If the touch panel is to 
be exercised in BASIC, the first method will 
prove to be easiest. The latter method, nor- 
mally used with a machine language program 
rather than BASIC, will be the most efficient 
from a memory utilization standpoint. 

| continue to use BASIC wherever the 
interface data processing speed allows it. In 
this way | can write illustrative program ex- 
amples which are not tied to a particular 
processor. Of course, the speed advantages 
of machine language may be useful if your 
programs using the touch panel have a lot to 
do; so feel free to strike out on your own 
using these BASIC programs as a model. 

Whatever the software method utilized to 
recognize the data ready bit, the program 
action must be the same. After the data 
ready bit goes high, the data byte is stored 
and the data ready is reset by momentarily 
pulsing the ready reset line low. In BASIC, 
the easiest way to do this is to tie the ready 
reset line to one bit on a parallel output port 
(it need only be a strobe rather than a 
latched output) and then sequentially 
execute two OUT instructions. The 10 ms 
pulsewidth | get on my machine is the result 
of the time it takes for BASIC to respond. 
The program examples presented in the 
listings use the following port allocations (in 
decimal): 


Get Graphic with Your Computer? 


3-DIMENSIONAL MAZES by Larry Evans. 


L]Puts you into the puzzle through exciting perspective 
drawing. $1.50. 


MAZE CUBES by Larry Evans 


C Features 12 colorful cubes which, when constructed, fit 
together to form a variety of 3-dimensional maze games. Six 
basic games create over 1 million maze possibilities! Simple 
instructions and examples of game variations complete this 
ideal entertainment for all ages. $2.95. 


ALTAIR DESIGN, MORE ALTAIR DESIGN, 


AANST 
AND 
COMPUTER 


EXCITING 3-D MAZE BOOKS 


3-DIMENSIONAL MAZES, Volume 2 by Larry Evans 


O Briliant, tantalizing puzzles that are irresistible to solve. 
$1.95. 


3-D OPTICAL ILLUSIONS by Larry Evans 
П Enjoy the mystery and beauty of optical illusions in three 
dimensions! Five dazzling projects to build, color and amaze. 
Each phenomenon is thoroughly explained. $2.50. 


ARTIST AND COMPUTER edited by Ruth Leavitt 


& ALTAIR DESIGN 3 developed by Ensor Holiday LIA visual treat, as you encounter reproductions of 


ГІ Keep the loved ones busy while you use your system. . . 
give them any or all of these computer generated Altair 
Design Books to start them (or yourself) on endless hours 
of creative coloring. No other coloring books are quite like 
these. Perfect for the doodler or as gifts for your computer- 
phile friends. $2.50 each. 


MATHEMATICAL ELEMENTS FOR COMPUTER 
GRAPHICS by David F Rogers & J Alan Adams 


C] This book introduces the mathematical theory underlying 
computer graphics. The main concentration of the book is 
fundamental mathematical techniques (rotation and surface 
description) rather than procedural techniques (hidden line 
elimination). Each subject, such as surface description, three 
dimensional transformations, and surface curves, is given a 
thorough mathematical description. Algorithms for many 
fundamental elements of an interactive graphics package are 
given in BASIC. This is a fine addition to the library of any- 
one seriously interested in graphics. 239 pp. $11.95. 


numerous works by computer oriented artists and read 
about these works in their own words. 160 illustrations, 
many in color. $4.95. 


PROJECTS IN SIGHT, SOUND, & SENSATION 

by Mitchell Waite 
C] Dedicated "to all space cowboys.” Detailed theory and 
practice of seven fascinating amateur electronics projects, 
along with a complete and detailed appendix on how to 
make PC boards. The projects included in this book are: The 
Syntheshape, an art generator that can be used to generate 
innumerable complex and beautiful patterns on the screen 
of an oscilloscope. An electronic music box that will play 
over 3000 possible melodies when the lid is lifted. A way to 
control muscle tension explained in chapter 4. A muscie- 
wave bio-feedback monitor can be used to achieve deep 
relaxation. The laser-light show transfers light into fasci- 
nating patterns in a darkened room. Other projects include a 
Kirlian camera, a digital ESP machine, and neon-light ran- 
domizer. $5.25. 


For your convenience in ordering, please use this page plus the order form on page 111. You may 


photocopy this page. 
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The Microcomputer Bookstore 
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100 


110 
120 


130 
140 
150 
160 
170 
180 
190 
195 
200 
205 
210 


Data Ready — Input Port 2 


(least significant bit} 


— Output Port 16 
(least significant bit) 


Ready Reset 


X, Y Coordinate Input Port 16 


{65-64 is X address) 
(53-і is Y address). 


REM THIS 15 THE ONLY SOFTWARE NECESSARY TO EXERCISE THE 
SCANNER 

REM *'* RESET SCANNER *"* 

OUT 160 : OUT 16,255 : REM THIS WILL GIVE A SHORT RESET PULSE TO 
PORT 16 

REM *** TEST DATA READY *'* 

T=INP(2) : REM THE DATA READY SIGNAL IS BIT 0 GF PORT 2 

T=T AND 1 :REM MASK ALL BUT ВІТ О 

IF T<>1 THEN СОТО 140 :REM TEST TO SEE IF DATA READY IS SET 
REM *** READ DATA *** 

D=INP (16) :GEM SCANNER IS ATTACHED TO PORT 16 

D1=(D AND 240)/16 :REM MASK AND SHIFT RIGHT 4 BITS 

REM 01 I8 THE X COORDINATE 

D2-D AND 15 

REM D2 15 THE Y COORDINATE 

RETURN :REM RETURN IS ONLY NECESSARY IF CALLED ASA 
SUBROUTINE 


Listing 7: Subroutine used to determine activated coordinates on the scanner. 


19 
20 
30 
40 


PRINT "MY SCREEN ITCHES!! PLEASE SCRATCH IT!" 
GOSUB 100 :REM ACTIVATE SCANNER 

PRINT "OH!! THAT FEELS SO GOOQOOOCODIN"” 

END 


Listing 2: Example of using the entire video screen as a push button. 


100 
110 
120 
130 
140 
150 
140 
170 
180 
190 
200 
210 
220 
250 
280 
279 
зао 
2%0 
зоо 
310 
320 
330 
340 
350 


1000 
1016 
1059 
1060 


S-USRL2E5) IREM THIS 15 А SCREEN CLEAR FOR BD 2-80 

FRINT* THIS IS А TEST ОҒ TOUCH INFUT’ 

РКІМТ"ТНЕ SCREEN 15 CURRENTLY BEING SCANNED BY AN ARRAY“ 

FRINT* INFRARED LELS AND OFTICAL SENSORS" 

FRINT 

PRIMI*FOINI AT THE SCREEN SOMEFI АСЕ * 

BOüSUB 1000 :REM GOIO FRE SCANNER SUBROUTINE AND RETURN WITH COORDINATES 
PRINT” THANK YOU" 

FRINT 

PRINT 

PRINT*THE SCANNER HARDWARE SAYS TRA? YOU TOUCHFU LOCATION" 

РКІМТ" х-*;1,*АМП YC a tite" ON ^ 15х14 КІП” 

GOSUM 2500 (КЕМ CALL SLIGHT DELAY TIMER 

5 НЕК(25%) КЕМ CLEAR SCREEN 

ЕБІМІГЗІЕІ KE DEMONSTRATE THE COORDINATE SYSTEMS 

CRINT!*EFDINT YOUR FINGER AT THE SCREEN AND ТТІ FRINT OUT іх,т)" 

FRINT*10 EXIT JUST POINT ТО LOCATION (15,19) ---UFPFER RIGHT" 

GOSUB 1000 : КЕМ CALL SCANNER 

5=058 (005) IREM CLEAR SCREEN 

IF һ1=15 THEN 320 ELSE 330 

IF 12-109 THEN END 

PRINT 

PRINT 1,02% 

GOTO 290 
REM $4% RESET SCANNER жя 
OUT 14-0 :DUT 14:255 
REM wee TEST DATA READY xx 
T3INP(2) 


:REM PRINT COORDINATES 


1020 TsT AND 1 
1080 IF T1 THEN GOTO 1060 


1090 
1100 
1110 
1120 
1130 
2500 
2510 
2520 


КЕН ase READ ГАТА ant 
D-INP(C16) 
Di1-(D AND 2405/14 :REM THIS IS THE X VALUE 


D2-D AND 15 :REM THIS IS THE Y VALUE 
RETURN 

FOR W-1 TO 2000 

NEXT Ы 

RETURN 


Listing 3: This program outputs the coordinates af the point you are touch- 
ing on the screen. The output of the program сап be used at a higher level to 
indicate some object that is printed оп the screen. 
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Using the Touch Panel 


Using the touch panel in any BASIC pro- 
gram, whether it be game or instructional, 
will necessitate having a subroutine to read 
and reset the scanner placed somewhere 
within the BASIC program. The total soft- 
ware necessary to exercise the touch panel 
is shown in listing 1. 

Ға GOSUB 100 command is encount- 
ered, BASIC vectors to this subroutine and 
begins execution. This subroutine will not 
return until someone touches the screen. 
Variable 01 would contain the X coordinate 
and D2 would contain the Y value. Each call 
lo this subroutine results in returning to 
the main program with the X, Y address of 
a single touched point. To obtain ten touch 
inputs would require calling this routine ten 
times. 

The simplest program utilizing the scan- 
ner would be one which sensitizes the entire 
screen to act as one giant push button. Such 
a program is similar to a press any key ор- 
tion on a keyboard. 

The program in listing 2 prints “MY 
SCREEN ITCHES!! PLEASE SCRATCH 
IT!" on the video screen, waits for some- 
one to touch any place on the screen and 
then responds with the message in line 30. 
Notice that we did not use the coordinate 
information from the scanner because we 
only needed to take advantage of the fact 
that the subroutine returns only if data is 
ready. 


Test the Coordinate System 


If one builds the touch panel, the first 
program written should be one that illus- 
trates the coordinate system dynamically, 
such as the program in listing 3. (АП 
BASIC programs in this article are written 
in Micro Com 8 К Zapple BASIC.) 

After printing an opening comment on 
the video screen, the program calis the 
scanner subroutine as before. This time 
when it returns, it prints out the X and Y 
coordinate which was touched as shown in 
photo |. The rest of the program is a repeat 
of this basic cycle with one exception. The 
values of DI and D2 are both compared Lo 
15 after each scan. Should you point at 
coordinate position (15,15) the program 
ends. 


Converting Position to Function 


So far we have displayed only the raw 
output of the scanner and have not used iL 
in ils true application. Telling you that you 
are pointing to location (4,2) illustrates that 
the touch panel functions, but does no use- 


Heathkit H8 Owners: 
SERIOUS? 


ARE 


Powerful Capahilities 


The only full size dual diskette 
system configured especially for the 
Heathkit H8 Computer is now avail- 
able for immediate connection. The 
INFO 2000 Disk System is the best 
performer for any microcomputer: 
it’s incredibly fast, it uses full 8" 
diskettes, and it gives you immediate 
280 capability. The recording format 
is standard IBM 3740. So you're as- 
sured maximum storage capacity, sup- 
erior error protection, and full inter- 
changeability with other CP/M* based 
systems. 


Simple Connection 


The Disk Adapter Board supplied 
with the INFO 2000 Disk System con- 
tains its own Z80 microprocessor. Just 
swap this board with the 8080 that 
came with your H8 and you'll have in- 
stantly upgraded to а 280 microcom- 
puter. The 280 instruction set includes 
158--more than twice as many as the 


Circle 176 on inquiry card. 


5080. Z80 instructions feature power- 
ful block transfer, block search, block 
I/O instructions, relative addressing, 
bit manipulation, index registers and 
greatly enhanced interrupt processing. 
All you need to do is plug in the adap- 
ter board, cables and AC power, and 
you're ready to run. 


Hassle-Free Operation 


Designed just for the H8, the 
INFO 2000 Z80/Disk Adapter Board 
includes an EPROM containing 
PAM-Z. This is a Z80-oriented panel 
monitor which permits the H8 front 
panel to operate in both hexadecimal 
and octal modes. A CP/M disk operat- 
ing system is included which enables 
you to use Disk BASIC, FORTRAN, 
COBOL, PASCAL and hundreds of 
applications programs. Plus, you can 
still utilize all Benton Harbor software. 
The flick of a switch gives you either 
software mode . . . instantly! You 
should have a minimum of 16K RAM, 
and to take full advantage of all the 
software you can implement, 32K is 
recommended. You'll also need the 
standard Heath serial board and a 
terminal for a full system. 


to a 780 with the 


0 2000 DISK SYSTEM 


We're Serious 

The H8 is a good beginning. But 
why stop there. Go for the best. With 
this combination of low cost computer 
and a powerful disk system, you can 
now perform a tremendous range of 
tasks. Use your H8 as a sophisticated 
business system and a powerful design 
and development tool. 

If you're serious. 


Delivered assembled and factory- 
tested, the complete disk system in- 
cludes dual diskette drives, Z80/Disk 
Adapter Board, power supply, cabinet, 
cables, and CP/M disk operating sys- 
tem. Full price $2950. Available for 
immediately delivery. 


*CP/M is a trademark of Digital Research 


CORPORATION 
20630 South Leapwood Avenue 
Carson, Callfornia 90746 


(213) 532-VO2 


BYTE September 1974 97 


An industrial grade 
alphanumeric terminal in- 
corporating touch panel 
input is being manufac- 
tured. For | information 


contact: 


General Digital Corn 
700 Burnside Ау 
East Hartfort CT 06108 


немати ннат 
тым ЗИС ШП 101) 10 SOIT М COLLAR 


Photo 2: Неге is а picture of an experiment which was backed ир by а fair- 
ly long BASIC program: using the screen as the input device for a simulation 
of an ordinary 4 function calculator. The imagination of the user, to use а 
well-worn cliche, is the only limitation upon trying experiments with special 
purpose keyboards and interactive sequences on the screen. Use of the video 
display behind the touch panel area makes easily altered software the deter- 
mining factor — rather than physical tools in the workshop. 


100 5-05К (255) 


110 ҒКІМГ"МАНМҒ A^UDRESS* 

120 FOR L+1 TO 12 

130 PRINT 

140 NEXT 1 

150 FRINT "PHONE VITAL CHARACTERISTIC" 


180 GOSUB 1000 

170 ІҒ Di 7 THEN GOTO 300 ELSE GOTO 200 

200 KEM THIS ROUTINE DECIDES IF YOU ARE FOINTING TO 
202 REM SECTOR 1 OR 2 

210 IF D2.7 THEN PRINTSUNLISTED NUMBER’ {GOTO 2000 
220 PRINT*BRENLUA (THE LITTLE WONFER) CIARCIA* 

230 GOTO 2000 

300 REM THIS ROUTINE DFCIDES IF YOU АКЕ PUINTING TO 
302 REM SECTOR 3 OR 4 

310 IF D2 7 THEN FRINÍ*SCOTITISH TERRIER -- PUNR LEGGED МКО АВ ALARM” 15070 2000 
320 FRIMT'BOX 582 GLASTONBURY» CONN. 068014" 

330 GOTO 2000 

990 КЕМ 

992 REM SCANNER SUBROUTINE 

1000 GUT 16,0 SOUT 16:225 

1010 T-INPC2) 

1020 T=T ANU 3 

1030 IF Т<>1 THEN GOTO 1010 

1040 D»s1NPCIÓA) 

1050 Bi2(0 АМИ 2403/16 

1060 D2-D AND 15 

1070 RETURN 

2000 FOR N=1 TO 2000 

2010 NEXT М 

2020 GOTO 100 


Listing 4: Illustration of a BASIC program which divides the screen into four 


sectors and performs a function dependent on which sector is touched by the 
user. 
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(Q, 15) (7,15) 15,15} 


NAME ADORESS 
sector 2 sector 3 


10,7 (15,7) 


VITAL 
CHARACTERISTIC 
sector 4 


PHONE 
sector | 


10,0} {7, О) (16, 0) 
sector 2 sector 3 
0<»<7 7<х<15 
7«y $15 7<у<15 
sector | sector 4 
O<x&7 7<х<15 
0<у<7 O<y<7 


Figure 1: Physical arrangement of sectors 
on the screen as used by program in listing 4. 


ful work. If instead some letter or word 
were at (4,2) and the program used this 
higher function output rather than just the 
numerical coordinate, we'd have something. 

Fortunately it isn't all that difficult. By 
dividing the scanner system into fields and 
having each field represent a function, wc 
can do useful work. A 2 level program must 
be written. First, it should have the capa- 
bility of formatting the screen so that the 
printing is beneath the proper touch coor- 
dinate. Then, after returning from the scan- 
ner subroutine, it must translate this posi- 
tion value into the function designated by 
the printing on the screen. 

А simple program which divides the 
screen into four fields or sectors and per- 
forms a function dependent on which sector 
is touched is shown in listing 4. Figure 1 
describes the mathematical relationship 
between the coordinate system and the 
BASIC program of listing 4. 

After printing the opening lines on the 
screen the program calls for the data from 
the scanner. The X coordinate (D1) is first 
tested to sec if it is greater than 7. If it is, 
then either sector 3 or 4 must havc been 
chosen. If D1 is less than 7 then it must be 
sector 1 or 2. After choosing whether it is 
the right or left half of the screen the test 
is repeated with the Y coordinate. In theory, 
this binary search method would require no 
more than eight such tests if all 256 points 
were designated as separate fields. 

A further extension of this binary search 
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A SMALL 


Our good news comes in a small package. It's the 
new Verbatim” Mini Data Cartridge, model TC-150. 
We've designed it to store data for today's 
minicomputers. Intelligent calculators and terminals. 
Word processors. Point-of-sale terminals. Data 
acquisition instruments. And more. Matter of fact, 

it plugs right in wherever you're now using 3M's 
DC-100A or HP's 9162-0061 mini-cartridges. It can 
be used on HP, TI, Savin, Qantex and 3M drives, 
among others. 


Small wonder! 


The TC-150 offers the same rugged packaging, long 
life and 100% performance testing of all our 
Verbatim products. Апа because each Mini Data 
Cartridge uses quality Verbatim media, you're assured 
that your data will play back the way you recorded 
it, bit for bit, byte for byte. 
Actual data storage figures depend on your data 
format, but the recording formats for the Verbatim 
TC-150 range from single-track 800 bpi up to 
dual-track 1600 bpi. With room to grow. 
Quality mini media. That's our business. Аг 
Information Terminals Corp. the whole message 
is quality. 
Information Terminal Corp., 
323 Soquel Way, Sunnyvale, CA 94086. 

& (408) 245-4400. TWX: (910) 339-9381. 


Call Toll Free: (1) 800-821-7700, Ext. 515 
(In Missouri call: 800-892-7655, Ext. 515) 


In Europe: WHE 
Information Terminals S.A. YOUR DATA 
Case Postale 296 p PLAY o 


1215 Genëve 15 
Switzerland ес 


Telephone: 41 (22) 34-90-55 


ө 
Telex: 22647 ITGE CH m 
In the Far East: р а 1 Р 
ІТС — Far East 


404 Roppongi Skyheights 
3-2-21 Roppongi, Minatoku 
Tokyo, Jap 

Telephone. (03) 583-1981 
Telex: | 47879 


© Сорутірћ ITC 1928 
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БЕН THIS FROGRAH DISPLAYS А KEYBOARD OM THE CRT SCREEN 

REM AND ILLUSTRATES DATA ENTRY WITHOUT A PHYSICAL KEYBOARD 

REM JUST FOINT AT THE LETTERS AND IT WILL “ТҮРЕ?” YOUR MESSAGE 
PRINT? A к C п Е F б н" 
PRINT 

PRINT 

FHINT"I 4 к “ м N 9 р” 
ҒКІНТ 


PRINT 

гкімт а к 5 Т u 4 У х" 
PRINT 

PRINT 

PRINTY 4 SFALE* 

PRINT 


PRINT 
PRINT 
PRINT 


vau GOUSUB 2500 
ЗАП басур 1000 


IF D2-«12 THEN PRINT CHRStD1/2t65)i:GOTO 265 
If D2»-10 THEN PRINT CHRS$(D1/2*73):$:G0TO 245 
IF D2--H THEM PRINT CHRS(D1/2481): GUTO 245 
ІР Һ2245 THEN 302 ELSE 310 

IF 4D1/2489:»91 THEN PRINT CHRSC32) K£60TO 265 


303 PRINT СНЯФ(01/2%48921:0070 265 


330 

240 

350 

340 

1000 
1010 
1022 
1030 
1042 
15% 
1047 
1070 
2500 
7210 


2520 


IF D2*0 THEN GOTO 320 ELSE 330 

IF D1s1S8 THEN 330 ELSE GOTO 245 
S*USR(255) IREM CLEAR SCREEN 
FRINT"TO RETRY EXERCISE----TOUCH SCREEN* 
GOSUB 1000 
GOTO 200 

ШТ 18.9 OUT 16.2955 IREK LINES 1000-1070 REAL THE SCANNER DATA 
T&sINP(2) 

TaT GND 1 

IF T^»3 THEM GOTO 1016 

O=INP(143 

п1з(0 AND 2467/14 

р2аПр AND 1% 

КЕТОКН 

РОК A-O 7D 290 :REM THIS IS А SHORT DELAY 
NLXT А 

RETURN 


Listing 5: Keyboard simulation program. 


100 
110 
120 
130 
140 
150 
180 
170 
180 
199 
290 
7109 
220 
30 
240 


зо 


Listing 6. Method for scanning two input devices simultaneously on a Digital 


KEM THIS IS А SIMFLE PROGRAM TO ILLUSTRATE SIMULTANEOUS 
КЕМ LATA INPUT FROM EITHER THE TOUCH PANEL OR THE KEYBOARD 
Qa INFO) КЕН KEYRDAKD IS ATTACHED TO FORT O 

КЕМ NSH IS KEYBOARD STROBE --- BITS 0 TO 6 ARE 7 BIT ASCIT 
IF 0:0 ҮНЕМ GOTO 220 :REM CHECK KEYBOARL STROBE 

Г-ІНР(І23 FREM SCANNER DATA READY 15 PORT 2 LSB 

Г-Т AND 1 

TF T 1 ІНЕН ПОТО 120 


Wr INki 16} тизер AND 240)/14 :D2zD AND 15 :REM READ SCANNER COORDINATE 


PKINI"FANEL TOUCHED АТ LOCATION (4114029 

GÜSUR 240 

стр 129 

FRIMT'NEYBUARD NEY °#СНЕФ (МЕСО) 07" FRESSED" 
рото 129 

Mt 16,0 DUT 184255 {КЕМ RESET SCANNER HARDUARE 
RETURN 


Group 2-80 system. 
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Photo 3: Touch panel input using the pro- 
gram of listing 5. The line of text at the bot- 
tom of the display was entered by touching 
the index finger to each letter in turn. The 
photo is shown with the letter P about to be 
pressed. 


concept is used in the calculator of photo 2. 
While never meant to replace the hand held 
calculator it uses a routine similar to the 
previous example to determine the action 
of each of the 16 possible entries. The 
picture is included to present the reader with 
one of the many possible applications of 
the scanner. The program, however, is quite 
long and difficult to explain in an intro- 
ductory article such as this. 


Simulated Keyboard 


One use of the touch panel would be the 
simulation of direct keyboard entry. Ob- 
viously this technique is valuable only where 
limited data entry is required. Large menu 
selection programs with numerous choices 
displayed may not always have the parti- 
cular item of interest. By having one of 
the available selections be a Keyboard 
display and entry routine such as photo 3 
and listing 5, the miscellaneous entry could 
be accommodated. The program of listing 5 
displays a keyboard on the video screen and 
allows one to type by pointing to the in- 
dividual characters. The example does not 
include punctuation and a carriage return, 
but they could be easily accommodated. 

One final note. Using the touch panel 
need not eliminate the standard ASCII key- 
board as an input device. By using the 
BASIC INPUT command, keyboard entry 
is still available to the user as is the scanner 
through a callable subroutine. А program 
could be written where some entries come 
from the touch panel and others from the 
keyboard. A more versatile program would 
allow input from either device at any time. 

Listing 6 is a simple program which 
demonstrates how BASIC can scan two in- 
put devices simultaneously and provide 
appropriate response. 

| hope that this touch panel design will 
spark the creative interests of other com- 
puter enthusiasts. Іп a field where tech- 
nology advances by leaps and bounds and 
product obsolescence can be described in 
months, innovative ideas are necessary to 
extend the concept of creative home com- 
puting. By adding advanced peripherals and 
high level languages, system obsolescence is 
delayed considerably. 

Next month: build a 5 W dual voltage DC 
to DC converter for your interfaces. 


EXCITING 


That’s the word that sums up the dynamic small computer show in New 
York that was established last year at the Coliseum. The lecture areas were 
filled by interested people, the exhibits were great, the attendance was the 
highest of any small computer show in the country. 


The big point is that everyone who came went away happy. Accountants, 
hobbyists, lawyers, doctors, brokers, retailers, business people, program- 
mers, research scientists and just plain homeowners. 


The second big point is that we're doing it again. This time, bigger and 


better. Top seminars, top exhibits. 
Small computers from $500 up, 


software and kits. 


Save time. 
Get your tickets 
in advance by mail. 


PERSONAL & BUSINESS 
SMALL COMPUTER SHOW 


ur 
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Е МАМЕ 


78 East 56th Street, New York, N.Y. 10022 


(please print) 
ADDRESS 


су State Zip 
Send me tickets in advance for Personal & Business Small 
Computer Show, Sept. 15-17, 1978, in the New York Coliseum. 


(Check One) One Day ($5) Two Days ($9) Three Days ($13) __ 
Send check or money order (U.S dollars) payable to 


Persona! & Business Small Computer Show to 78 E. 56th St., 
New York, N.Y. 10022. 


Dh nee el 
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Technical 


Forum 


Jonathan Bondy 
Box 148 
Ardmore PA 19003 


Table 7: Price compari- 
sons of Industrial quality 
Digital Equipment Cor- 
poration 151-11 modules 
and systems with func- 
tionally similar modules 
for the Altair (S-100) bus. 
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About the Author 


Jon Bondy has been involved with computers for over ten years, and із 
currently employed by General Electric's Space Division as a computer 
systems engineer. He has had experience with a wide variety of computer 
systems and languages. His chief interests are instruction set design and com- 
puter architecture in general, including an enthusiasm for that class of high 
level language oriented stack machines inspired by the Burroughs "D" 
machine. He gives lectures occasionally for and is vice president of the 


Philadelphia Area Computer Society. 


9Ө2І: An Altair (S-100) 


to LSI-11 Bus Adaptor 


For many months, those of us who ad- 
mire the architecture of the PDP-11 com- 
puters have been looking for a way to adapt 
the wealth of Altair (5-100) bus products 
to this processor. The introduction of the 
Heath H11 (LSI-11 based) processor has 
further emphasized the need to solve the 
problems which have thus far made the 
1651-11 incompatible with the Altair (S- 
100) bus peripherals. This article describes 
the problems which exist, and one solution 
which | see for them. It has been written 
in advance of actually implementing the 
solution, but it should prove valuable to 
all those experimenters who wish to take up 
the challenge of an LSI-11 to Altair bus 
adapter. 

For years, the only problem with the 
LSI-11 as a personal computer has been 
price. The processor board (KD11-F) it- 
self is a rather good deal at a discount level 
of 20 to 30 percent, but the accessories 
are somewhat expensive compared with 


Typical Hobby 
Price (S-100 Products) 


$500 for 16 K bytes 
$100 

$100 

$200 

$100 

$150 

$200 

$25 


Component 


Memory 

Serial 10 

Paraltel 

Video display memory 
Power supply 
Backplane 

Chassis 

Prototyping card 


typical personal 

seen in table 1. 
Most of the extra expense of the LSI-11 

systems can be attributed to three factors: 


computing products as 


1. The DEC prices are generally higher. 
The memory prices demonstrate this. 

2. The use of highly regulated power 
supplies with the DEC products re- 
sults in a more costly power supply. 
In addition, few experimenters are 
likely to homebrew such a power 
supply due to its complexity and its 
being the single element which could 
cause major destruction should it 
fail. 

3. The LSI-11 has по front panel 
switches, and instead requires the 
user to examine and modify the state 
of the machine via a serial console 
device. While most industrial cus- 
tomers of DEC are able to afford the 
high cost of a serial terminal, many 


Typical DEC/MDB/ 
RDA Price 


$900 for 16 K bytes 
$230 

$200 

$600 

$400 to $1000 
$350 

$350 

$75 to $150 


Comments 


Required 


Two sizes 


These prices were effective at the time of the article's writing. Current prices differ marked- 


ly. . .CH 


hobbyists have discovered that 
memory mapped video is both cheaper 
and faster than a serial device. Be- 
cause of this, DEC’s decision to use 
the serial interface in this fashion 
forces a user to either support two 
terminals (one serial and one memory 
mapped) or make do with the serial 
device, It is unfortunate that a serial 
device, at any reasonable data rate, 
is simply unacceptable for some of 
the applications which an experiment- 
er might wish to pursue, one example 
of which is state of the art word 
processing applications. 


The three conflicting forces of the high 
prices of the LSI-11 systems, the desire 
for that processor’s architecture, and the 
problems with the serial terminal require- 
ment have kept me from going ahead with 
ап LSI-11 system for well over a year. | 
have finally started on a project of my own 
which is to adapt an LSI-11 to Altair (S-100) 
bus peripherals and memory. 

My idea was that, since the widest variety 
of reasonably priced peripherals are available 
on the Altair (S-100) bus, | should build an 
Altair (5-100) to LSI-11 bus adaptor (S2L). 
іп order to start the design of an Altair 
bus adaptor, a number of decisions had to 
be made. Initially, | decided that splitting 
the 16 bit LSI-11 bus (also known as the 
"OQ? bus) into two 8 bit Altair (S-100) 
buses, one for the even bytes and one for 
the odd bytes, would create too much 
havoc. Certainly one could purchase pairs 
of memory boards and allocate them in the 
memory address space appropriately, but 
when dealing with devices such as memory 
mapped video displays, adjacent bytes on 
the screen would be every other byte in the 
address space of the LSI-11. Additionally, 
two of every card would be needed in most 
cases, and adjacent memory mapped ІО 
ports (the only type being considered in 
the case of the PDP-11 architecture) would 
be on alternate cards. For this reason, | 
felt that only one Altair (S-100) bus should 
be connected to the bus adaptor. This 
implied that multiple byte reads and writes 
would have to be performed by the bus 
adaptor and some sort of state machine 
would have to be built to do this. 

The project was made more difficult 
by the fact that the LSI-11 allows both 16 
bit word width reads and writes, as well as 
single byte writes. (Single byte reads are 
not required, since the processor can ignore 
whatever data it wishes.). Additionally, a 
read modify write cycle is provided, and that 
had to be supported by the bus adaptor. 
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VECTOR 
PACKAGING MATERIALS 
SAVE TIME & MONEY 


‘New 8801-7, $14.95 ] 


THe SH 


" | 4. í 
fi) | 
5100 CARDS—100 PLUG CONTACTS—Convenient universal 


tinned pads and bus lines. For interface, memory expansion, 
breadboarding. Mount almost anything anywhere on card. 


R681-2 


S100 CONNECTORS for WIRE WRAPPING or SOLDERING 


BEAUTIFUL Model VP2 


NEW VECTOR-PAK 

CASES for micro-computer 

circuitry, assembled. Constructed 

of aluminum, finished in vinyl. Slide out covers for easy 
access. includes card guides, heavy chassis plate, perforated 
bottom cover for cooler operation. 

Card guides perpendicular to front panel, Model VP1, $163.00. 
Card guides paralle! to front panel, Model VP2, $159.00. 


$100 MOTHERBOARD, $29.50. 11 positions ready for 
connectors. Glass epoxy, etched circuitry for passive or 
active termination, 12 tantalum capacitors and instructions. 


PLUS revolutionary Slit-N-Wrap wiring tools, Micro-Vector- 
bord® printed circuit kits, !.C. sockets, extenders. 


Send for new catalog. 


QD aes ELECTRONIC COMPANY, Inc. 
12460 Gladstone Avenue, Sylmar, CA 91342 
phone (213) 365-9661, twx 910-496-1539 


540777 
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Figure 1: Block diagram 
of the 521 interface which 
allows Altair (S-100) bus 
peripherals and memory 
іс be used with the 
L5I-11. “0” bus, Details 
of memory control, in- 
кетир! control and DMA 
contro! logic blocks are 
found in figures 7, 8 and 
9 respectively, 


BDALO - ADALIS 


DATA 
ADDRESS 


BUS 
RECEIVER 


MEMORY 
CONTROL 
LOGIC 


BIACKI 


DIRECT 
MEMORY 
ACCESS 


BDMR 


Finally, both direct memory access and 
vectored interrupts had to be supported if 
there was to be any hope of running LSI-11 
software on the beast which would result. 
іт should be noted that just because а 
memory address responds from the Altair 
(5-100) bus, that doesn't mean that it 
couldn't be built to look to the LSI-11 as 
if it were a "normal" LSI-11 device inter- 
face. | wouldn't be giving up the facility to 
use standard PDP-11 software by building 
this bus adaptor, but merely making it a bit 
more difficult. 

| should note here that what follows 
is an untested design based on the refer- 
ences given at the end of the article and 
some conversations with friends who have 
Altair (S-100) systems. A variety of Al- 
tair (65-100) schematics from Processor 
Technology, IMSAI, Technical Design Labs 
and Cromemco, to name a few, were 
scanned to try to insure some approxima- 
tion of compatibility, but the design is 
neither built nor tested. | welcome any 


LATCH 


DATA 
OUT 
MULTI- 
PLEXER 


MSBCLK 


LSBCLK 


INTERRUPT [C6 LINES | 


Bus 
BUFFER 


BENBL 


| ISLINES | ADDRESS 
ADORESS BUS 


LSCMP 


DOUTSEL 


| виз — Jj para 


$ @ LINES 8 LINES 805 


comments from readers who аге interested 
in this project. 

The block diagram of the $2L bus inter- 
face box is shown in figure 1, It consists of 
three main sections devoted to memory 
signals, direct memory access signals and 
interrupt signals. The schematics for the 
control logic blocks may be found in figures 
7 thru 9, but for the time being, t will 
discuss their function rather than their ас- 
tailed implementation in order to simplify 
the discussion, 

Let us first consider a memory read 
operation as diagrammed in figure 2, Note 
that all times in the timing diagrams are 
sequenced correctly, but, many times 
they are not to scale. Also, note that the 
clock (Ф2) may be shown as being synch- 
ronous with some signals, but this is not 
necessarily so since the [51-171 bus is an 
asynchronous bus. Тһе [51-11 indicates 
the start of a bus cycle by asserting the 
BSYNC L signal. {“Asserted’’ means going 
into a logical 1 state, not becoming +4.5 V; 


ALTAIR 

15-100) 

ADDRESS 
и 


u 
DRIVERS BUS 


ALTAIR 


BUS 
DRIVERS 


ALTAIR 
{5-100} 
DATA IN 


INTERRUPT 


CONTROL 


LOGIC НАТ 
HLDA* 
МЕСТОВЕО 
8 LINES INTERRUPT 
PRIORITY LINES 


ENCODER 
“ALTAIR (S-100) BUS SIGNALS 
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You Own 

the Solution, 
We Offer You 
the Problem! 


If you own a micro- resolved by recourse to a simulation game plus a 


in the Shenandoah, 1862 


computer, you may facea — | probability table using dice; | feature length, data-rich 
fairly common dilemma: на is regulated by __| article on the same subject. 
scarcity of applications. digitally valued hexagonal  |In addition, there are other 


After the initial hardware cells; and most events are articles on historical and 

thrill has worn off, what are ordered by aprogram-like | contemporary military af- 

you going to do with all that | ‘‘sequence of play.” In fact, | fairs along with information 

computing power? the games in Strategy & about the latest simulation 
Every two months, Tactics are virtually paper | game designs offered by 

Strategy & Tactics Magazine programs needing only your | SPI, publishers of 

publishes something to do | ingenuity and enthusiasm to | Strategy & Tactics. 


with that power. It’s called a | interface with the micro- Send now for a one 
conflict simulation — a computer environment. year subscription to Strategy 
game-like re-creation of a Every issue of & Tactics — and start 
real-world military battle or | Strategy& Tactics comes саш your own solutions 
campaign. In such a conflict | with a complete conflict to our fascinating problems. 


simulation, all the relation- | ga guy guy uy пш па па шш шшшшишшшшшшшшщ 


hips of the various mili 
mu po terrain. aiftl ө - SPI has been serving customers by mail since 1970 i 
obj ectives are quantified Send check or money order to: u 
and classified in a very Ы 47% a 
orderly and rigidly specified Y a 
manner. The unique data $? Dept. 368 Е 
handling /problem solving А / 44 East 23rd Street, New York, N.Y. 10010 ü 
opportunities are fascinating Ш Please enter my subscription to Strategy & Tactics for: u 
and lentiful = indeed, they E D) fyear(sixissues) $15 D 2years(12issues) $28 ГО) Single issue $5 E 
are the chief attractions for E Also send me the following SPI games, recommended for new players: E 
most serious players. E П Blue & Gray, four Civil War battles: $12 n 
Many of the sub- О Napoleon's Last Battles, four battles of Waterloo: $12 
routines in conflict simula- Ш П Modern Battles II, four contemporary conflicts: $12 a 
tions are naturals for _ . i 
computerization. For exam- Hi " ІШ 
. Street аш «—. 
ple, combat is usually i E 
бү o a ————— cn 
E SPACE BELOW FOR OFFICE USE ONLY: D 
Е сс тош! credit post tax @ 
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LSI-// BUS SIGNALS 


Figure 2: Timing diagram of an LSI-11 memory read cycle as it is interpreted 


ALTAIR 
(S-1001 


ALTAIR 
(s-100) 


by the S2L interface and passed on to the Altair (S-100) bus. 


LSI-!! BUS SIGNALS 


ALTA/R (5-/00) BUS SIGNALS 


| 
| 
521 SIGNALS | 


! 
! 
i 
i 
1 
1 
! 

ACLK [ | | | 
І 
І 
[ 
! 
[ 


Figure 3: Timing diagram of an LSI-11 memory write (16 bit word) cycle as 
it is interpreted by the S2L interface and passed on to the Altair (S-100) bus. 
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1 

| 
WRITE 
MSB 
TO 
ALTAIR 
(8-100) 


WRITE 
(58 

о 
ALTAIR 
(65-100) 


| am using the trailing “L” to denote nega- 
tive logic, so in this case assertion means 
going to 0.4 V.) The negative logic used 
by all 1161-11 bus signals is due to the bus 
being implemented with open collector 
logic, rather than the three state logic which 
is common in most hobby computers. The 
rising edge of BSYNC should be used to 
latch the data and address bus lines (BDALO 
L to BDAL15 1), since at this time they 
contain the address for the bus cycle. When 
BDIN L is asserted, the first of the two 
Altair (S-100) bus cycles occurs. This cycle 
occurs during the first complete cycle of 
the S2L clock that occurs after BDIN L 
is asserted. The first byte read is the most 
significant byte of the word (ie: the byte 
with the odd address), and the LSCMP 
signal is asserted during this time in order 
to provide the correct address on the Altair 
(S-100) bus. | am assuming that since only 
16 bit word reads may be made, all addresses 
on the bus during read cycles wil! be even 
addresses. 

The falling edge of the S2L clock (#9) 
latches the most significant byte of data 
enabled by the low state of the MSBCLK 
signal (@) іп figure 2). Then the second 
read cycle is initiated, this time for the least 
significant byte (even address). When the 
cycle completes, the least significant byte 
is latched with the next S2L clock enabled 
by a low state on the LSBCLK signal ((8) 
in figure 2). After this, LDEN is asserted 
to drive the latched data onto the LSI-11's 
“Q” bus, and BRPLY L is sent back to the 
LSI-11 to tell it that the data on the bus is 
valid. The termination of the BDIN signal 
indicates to the S2L that the data has been 
accepted by the LSI-11, and the S2L then 
terminates BRPLY L. 

For this interface to work with a reason- 
able variety of Altair (S-100) bus memory 
boards, phase 2 clock, RDY1, RDY2 and 
WAIT signals are provided. Алу S2L clock 
pulse may be inhibited by one or both of 
the RDY lines until a slow peripheral has 
data ready, or has accepted data, in a 
manner similar to that of the 8080 and 
6502 processors. 

The write cycle, diagrammed in figure 
3, is almost identical to the read cycle. The 
differentiation between read and write is 
made by the 151-11 by asserting the BDOUT 
L signal rather than BDIN L. During a write, 
rather than having to provide two clocks to 
latch the bytes read, the S2L must provide 


Osborne & Associates announces two new books. . . 


AN INTRODUCTION TO MICROCOMPUTERS: 


VOLUME 2 - SOME REAL MICROPROCESSORS 
VOLUME 3 - SOME REAL SUPPORT DEVICES 


There are hundreds of microprocessors on the NEW UPDATES 

market today, but there's nothing like Vo/ume 2 and Because of the tremendous amount of materia! 
3. These books provide the only detailed descrip- that Volumes 2 and 3 must cover, these books have 
tions of real products from an independent source. been written to be updated on a regular bimonthly 


NEW MICROPROCESSORS schedule. Six update sections for each of the two 
volumes may be purchased on a yearly subscrip- 


Volume 2 describes individual microprocessors, and tion basis. Each update will describe new products 
Support devices commonly used only with the or products not covered in the original volumes; 
parent microprocessor. The new edition represents updates also provide additional information for 


a massive expansion of our previous Volume 2; products already included, and errata pages for 
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detailed description of the Intel 8086 16-bit 
microprocessor. NEW FORMAT 


NEW SUPPORT DEVICES For your convenience, Volumes 2 and 3 are printed 
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Volume 3 describes support devices that can be without a binder. 


used with any microprocessor. The majority of this 
book is new material; in particular it has one of the 
most comprehensive discussions of memory 
devices ever printed. 
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Figure 4: Timing diagram of an LSI-11 memory write (8 bit byte) cycle as it 
is interpreted by the S2L and passed on to the Altair (5-100) bus. 
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Figure 5. Timing diagram for the initiation of DMA activity on the Altair 
(5-100) bus between memory segments on that bus and peripherals on that 
bus. (DMA from an Altair (S-100) bus peripheral to peripherals or memory 
on the 1157-11 О” bus is not supported in this design.) 
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a byte selection signal (DOUTSEL) то a 
multiplexer which will determine which 
half of the word will be written at any time. 
The timing is as in the figure. As in the case 
of the read, | assume that only word width 
writes will occur with a word (even) address. 

In order to perform a single byte write 
cycle, the S2L performs а normal write 
cycle, except that it skips the first of the 
two Altair (S-100) bus writes. Since it is 
the write to the address with the inverted 
lowest bit which is skipped, the correct 
byte is written in half of the time, and the 
cycle terminates normally, The diagram for 
this is shown in figure 4. 

The (51-11 bus supplies signals with 
which the memory and device interfaces 
reply to the LSI-11 when IO transactions 
take place (BRPLY 1). Тһе 521. adaptor 
will respond with a BRPL Y L signal whether 
the address requested is implemented or 
not. This will cause problems with some 
LSI-11 software and firmware, especially 
the firmware ODT LOAD command which 
sizes memory automatically by sensing when 
memory addresses fail to set а BRPLY L 
response. Also, the system of reply signals 
has another advantage which will be lost 
when using the S2L adaptor: when attempt- 
ing to write to ROMs on the LSI-11 system, 
no BRPLY L is generated and a bus Lime- 
out error occurs, which is a good error 
detection system. The S2L will effectively 
eliminate this facility. 

The procedure for dealing with direct 
memory access (DMA) is much easier on 
the Altair (S-100) bus than on the LSI-11 
bus, and the 521 interface enables the 
Altair (S-100) devices to take advantage 
of the simpler protocol. Looking at figure 5, 
the device starts the DMA cycle by asserting 
the HALT L signal to request use of the bus. 
The assertion of BDMR L by the S2L 
requests the use of the bus by a peripheral 
of the LSI-11. The simultaneous assertion 
of BDMGI L and the termination of BSY NC 
L and BRPLY L indicates that the DMA 
privilege has been granted by the LSJ-11. 
The S2L then responds by terminating 
the BDMR signal, and by asserting both 
the BSACK L signal to tell the LSI-11 that 
the bus is in use, and the HLDA L signal to 
tell the Altair bus peripheral that it may now 
use the bus. Note that if more than one 
peripheral wishes to perform direct memory 
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ner's guide to the MOS Technology KIM-1 Microcomputer as well as an assortment of games, 
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Figure 6: Timing diagram 
of the 521. interface’s re- 
sponse to an Altair (S-100) 
bus vectored interrupt sig- 
nal, When one of the 
eight possible vectored in- 
terrupt signals is asserted 
(low), the S2L interface 
responds by creating a 
vectored interrupt — se- 
guence for the 1514-11 
“Q” bus. 
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access, neither will be able to determine 
easily which device is being selected. When- 
ever the Altair (5-100) bus peripheral 15 
finished with the bus, it terminates the 
HALT L signal, causing the 521 to terminate 
the BSACK L signal, releasing the bus for 
the LSI-11 to use. 

Note that this interface will not allow 
Altair (S-100) bus devices to perform DMA 
to any memory which is on the LSI-11 side 
of the S2L; | felt that the simplicity of the 
interface as shown, combined with the 
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complexity of the extended function inter- 
face, was justification for leaving things 
as shown. In any event, one justificatian 
for the development of this adaptor was that 
Altair bus memory was cheaper than DEC 
memory, so one can expect most of the 
system memory to be Altair (S-100) bus 
memory. 

One other point to make is that the 
[ 51-11 on board memory is dynamic and 
requires refreshing, which the LSI-11 does 
by microcoded routines. [his microcoded 
refresh creates bursts of bus activity every 2 
ms, lasting about 130 ps. These bus acti- 
vations can cause problems in a real time 
environment, and can cause data overruns 
in DMA devices if these devices do not 
allow enough interna! buffering to last the 
130 us. Although nonburst-mode refresh 
is possible, the prices which DEC asks for 
the module are pretty high for the facility. 
For this reason, use of Altair (5-100) bus 
static memory and disabling of the KD11-F's 
dynamic memory and refresh microcode 
might be useful to some people. 

The eight vectored interrupt lines on the 
Altair (S-100) bus lend themselves directly 
to interfacing with DEC's vectored interrupt 
Scheme. Looking at figure 6, the timing for 
the S2L's interrupt sequence is given. When- 
ever one of the vectored interrupt inputs 
from the Altair (S-100) bus (VIO thru VI7) 
is asserted, BIRQ L is sent back to the 
LSI-11 to request interrupt service. The 
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Figure 7: Memory Control Logic. 
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BASIC BASIC by James S Coan 


If you're not already familiar with BASIC, James Coan's Basic 
BASIC is one of the best ways to learn about this popular computer 
language. BASIC (which stands for Beginner's All-Purpose Symbolic 
Instruction Code) is easy to learn and easy to apply to many pro- 
blems, Basic BASIC gives you step-by-step instructions for using a 
terminal, writing programs, using loops and lists, solving mathe- 
matical problems, undertanding matrices and mare. The book 
contains a wealth of illustrations and example programs, and is 
suitable for beginners on many different levels. It makes a fine 
reference for the experienced programmer, toa. $8.95, 


ADVANCED BASIC by James S Coan 


Ù Advanced BASIC is the companion volume to James Coan's 
Basic BASIC. |n this book you'll learn about some of the more 
advanced techniques for programming in BASIC, including string 
manipulation, the use of files, platting on a terminal, simulation 
and games, advanced mathematical applications and more. Many 
useful algorithms are covered, including some clever sorting tech- 
niques designed to reduce program execution time. As with Basic 
BASIC, there are many illustrative example programs included. 
BASIC doesn't have to be basic with Advanced BASIC! $7.95, 
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8080A/8085 ASSEMBLY LANGUAGE 
PROGRAMMING by Lance A Leventhal 


This book provides an introduction to assembly language pro- 
gramming for the 8080A and the 8085 processors. Included are 
sections on the instruction sets for the two processors, assemblers, 
simple program examples, code conversion, tables and lists, sub- 
routines, |O, interrupts, program design, and debugging. Many 
examples and illustrations are included. 467 pp. $8.50. 


ASSEMBLY LEVEL PROGRAMMING FOR 
SMALL COMPUTERS by Walter J Weller 


[ lone of the most professionally produced books we've seen. 
From front cover to back, this book is clear, detailed, and beauti- 
fully produced. Using a pseudo mnemonic sssembly language, 
Walter Weller takes you inside the whys and hows of table refer- 
encing, data stacks, number conversions, floating point arithmetic, 
and much, much more. Surely one of the most complete books on 
this topic. 276 pp. $14.95 hardcover. 
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STRUCTURED PROGRAMMING ІМ APL 
by Dennis Geller & Daniel P Freedman 


[1 "*, . Qur approach is to present the fundamentals of structured 
programming іп APL. Students may go on from here to learn to 
write faster programs or more compact programs, or more aesthetic 
programs; this we hope, is where they learn to write working pro- 
огах.’ From the Preface. $9.95. 


APL AN INTERACTIVE APPROACH 
2nd edition, revised by Gilman & Rose 


L] Here's an excellent way to introduce yourself to the APL lan- 
guage. APL is rapidly becoming one of the most popular high level 
languages іп the computer field because of its clarity and concise- 
ness. Gilman and Rose have extensively updated their popular book 
to include the latest information about APL and the various forms 
now in use. Since the examples are all carefully spelled out, this 
book is particularly recommended for those who do not have access 
to an APL terminal. Answers to all problems are included. $11.95. 
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Figure 8: Direct memory 
access control logic. 
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LSI-11 will respond by asserting BIAKI L 
and BDIN L, the former to request that an 
interrupt vector be placed on the bus, and 
the latter to indicate that data is coming 
in on the bus. The S2L responds ta this by 
placing the vector on the bus, and by assert- 
ing BRPLY L, to inform the LSI-11 that the 
bus value is now valid data. The termination 
of BDIN L and BIAKI by Lhe LSI-11 results 
in the S2L's termination of BRPLY L and 
the release of the bus for other uses. At 
this point, an interrupt should occur. Each 
of the eight interrupt lines is prioritized 
and will cause an LSI-11 interrupt when 
asserted. The LSI-11 vector address for each 
Altair (5-100) bus vectored interrupt line 
will be the value programmed in the read 
only memory. 

| am not going to go through the sche- 
malics in figures 7 thru 9 in detail, since 
their function is fairly well-defined by the 
timing diagrams and the above discussions. 
However, a few notes are in order. The use 
of the 7495 is a bit subtle since the load, 
which occurs via CLK? whenever a BDIN or 
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BDOUT signal is asserted, changes the mode 
of the shift register from LOAD to SHIFT. 
This allows the first write to be skipped 
conditionally upon the state of the BWTBT 
L signal at the start of the write cycie, and 
allows the shifting to stop when the one bits 
coming in from the serial input reach the 
third flip flop. The latches used for most 
significant byte and least significant byte 
storage are 8551s since they have three 
state buffers, which allow their output to 
be placed on the LSI-11 bus conditionally.m 
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schematics borrowed from friends served as back- 
ground information for this discussion. 
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Figure 9: Interrupt control logic. 
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The Electric Pencil II is a Character Oriented 
Word Processing System. This means that text is 
entered аз a string of continuous characters and 
is manipulated as such. This allows the user 
enormous freedom and ease in the movement and 
handling of text. Since line endings are never 
delineated, any number of characters, words, 
lines or paragraphs may be inserted or deleted 
anywhere in the text. The entirety of the text 
shifts and opens up or closes as needed in full 
view of the user. The typing of carriage returns 
as well as word hyphenation is not required 
Since lines of text are formatted automatically. 


encil II" 
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As text is typed in and the end of a screen 
line is reached, a partially completed word is 
shifted to the beginning of the following line, 
Whenever text is inserted or deleted, existing 
text is pushed down or pulled up in a wrap 
around fashion. Everything appears on the video 
display screen as it occurs which eliminates any 
guesswork. Text may be reviewed at will by 
variable speed scrolling botb in the forward and 
reverse directions. By using the search or the 
search and replace function, any string of 
characters may be located and/or replaced with 
any other string of characters as desired. 


When text is printed, The Electric Pencil II automatically inserts carriage returns where they 
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are needed. Numerous combinations of line length, page length, line spacing and page spacing allow 
for any form to be handled. Character spacing, BOLD FACE, multicolumn as well as bidirectional 
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Math іп the Real World 


Your system is completed. You bought а 
kit with lots of memory and spent many 
hours assembling it. The manufacturer's 
manuals are dog eared. You've read various 
works on computer programming which 
inspired you to write integer multiply and 
divide routines and create your own mathe- 
matical statement processor. The routines 
are thoroughly debugged and now you are 
ready to enter your first mathematical state- 
ment: 5 + 2 =. The computer promptly 
responds with ‘2’. Well, that's not really 
wrong in integer arithmetic where remainders 
are often dropped, bul most of us learned in 
the third grade that 5 + 2 really equals 2.5. 
How do you gel your computer to answer 
2.5 instead of 2? Read on. The answer lies 
in floating point or real representation and 
manipulation ol numbers. 


Floating Point 


A floating point number is а number that 
can be representated by ап integer portion 
and a fractional portion. [he number 2.5 is 
а floating point or real number; so are 3.3, 
0.9 and 2.0. All can be represented by an 
integer part and a fractional part. The num- 
bers: |, 8 and 17 are not real since they have 
no fractional portion. Numbers in scientific 
notation such as 2.37 X 109 are гелі. 

Before jumping head first inte how to 
represent. floating point numbers in the com- 
puter, an understanding of how floating point 
numbers are representaled in base ten is 
instructive. For example, in. the. number 
123.76, the digit positions correspond. to: 


EXPONENT byte 1 
FRACTION byte 2 


Figure 1: Format for the arrangement of data in the computer's memory for 
the binary floating point representation described here. The high order bit 
of byte 2 will usually be ‘1' because of normalization, The only time that this 
will not happen is when the number being represented is zero. 
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1X102 - 100.00 
2x10! = 20.00 
sx100 = 500 
7x10-!= 0.70 
6X10-2= 0.06 


The decimal point merely tells where the 
boundary exists between the positive powers 
of ten and the negative powers of ten, Num- 
bers to the left of the decimal point are 
positive powers of ten and those to the right 
are negative powers of ten. In binary (base 2) 
numbers the same rule applies. The base 10 
equivalent of the binary number 101.11 15: 


1Х4 = 400 
0x2l = 0х2 = 0.00 
1x29 = 1х1 = 1.00 
ІХ2-! =1x 5 = 0.50 
1х2 2 = 1X .25 = 0.25 

5.75 


The '.', which is now called а binary 
point, denotes the division between positive 
and negative powers of two. This concept 
сап be expanded to any base, but here we 
will only consider base 10 and base 2. In 
gcneral the might be called the "base 
point." 

Quite often it is mare convenient. to 
represent real decimal numbers in scientific 
notation. This allows both very small and 
very large numbers to be written with the 
fewest number of digits (eg: 3.75 X 10 10. 
rather than 0.000000000375). Numbers in 
scientific notation are represented by three 
parts: integer portion, fractional portion and 
exponent. |n order to conserve memory 
within the computer and to make calcula- 
tions have fewer steps, it is more convenient 
to represent all real numbers with only a 
fraction and an exponent. This is accom- 
plished by moving all digits to the right of 
the base point while adjusting the exponent 
appropriately. Thus all numbers are of the 
form: ЕЕЕ x ТОЕЕ in base 10 (where 
“FFF” are the fractional digits and “EE” 
is an expression for the power of ten ex- 
ponent). This change of form does not in 
any way alter the value of the number or 
change the accuracy of the subsequent 
calculations. For example: 3.75 X 102 


Вїпагу 


00900000 110000000 00000000 00000000 
00000001 10000000 00000000 00000000 
00000001 .11000000 900000000 900000000 
10000001 11000000 00000000 00000000 
01111111 10000000 00000000 00000000 
11111111 -10000000 00000000 00000000 
00000000 10000000 00000000 00000001 


becomes 0.375 X 103 thus eliminating 
the integer portion of the number. 

If the fractional portion of a number 
has a fixed number of digits as is the case 
within a computer, then the greatest ac- 
curacy is achieved if the digit following 
the base point is nonzero, Using a 5 digit 
fraction, the number 0.37868 X 105 is more 
accurate than 0.03787 X 106. We now have 
formulated two rules that will make calcula- 
tions easier and maintain maximum accuracy: 


è Floating point numbers will consist 
of only a fraction and an exponent. 

* Floating point numbers will be adjusted 
so that no zeros immediately follow 
the base point. 


Тһе only exception to these rules is the 
number zero which is allowed to violate 
rule two. Manipulating numbers so that 
they conform with the above rules is called 
normalization. 

All of the above examples were in base 
ten, but as might be expected the concepts 
are just as valid in base two except the 
exponent is now a power of two instead 
of ten. Therefore, numbers are of the form: 
FFF X 2ЁЁ (where FFF апа EE are now 
hexadecimal representations of binary num- 
bers}. At this point we must decide upon 
a specific format to use within the computer 
that will give sufficient accuracy without 
wasting memory. А fraction containing 
24 bits gives an accuracy of 1/224 or about 
seven decimal places. A two's complement 
exponent of base 2 containing seven bits 
gives an exponent range of approximately 
*10*19. This format has sufficient magni- 
tude range for many applications and can 
represent numbers over 38 decimal orders 
of magnitude. 

There are several common formats for 
floating point numbers. In some, the expo- 
nent is a power of 16 and a fraction is 
considered normalized if any of the four 
most significant bits are set. Exponents 
are often represented in "'excess" form 


Decimal 
= 05 x 29 = о5 
- 05 x 2) = 10 
= O75 x 2| 2 15 
= -075 x 2! . 15 
= 05 x 2! - 025 
= -05 x 271 025 
= 050000006 x 2° = 050000006 


Table 1: Ап example of 
binary floating point num- 
bers and their decimal 
equivalents. 


Listing 1: Algorithm for inputting real numbers, This algorithm will result 
ina floating point number in the four byte form described in this article. 


Begin 
Clear exponent and integer of answer 
Clear fraction of answer (4 bytes) 
Do while input character = '.' 


If input character = ' —' then set fraction sign = 1 


If input character is a number then 


Convert input character from ASCII to binary 
Integer: = integer * 10 + input number 


Endif 
Enddo 
N:-1 


Da while input character = number and N < 8 
Convert input character from ASCII to binary 
Fraction: = fraction + (Table(N) * input number) 


N:-N-TI 

Endda 

Do while integer > 0 
Shift integer and fraction one bit right 
Inerement exponent 

Enddo 

Normalize answer 

Roundup answer 

Deiete integer portion and fraction byte 4 

End 


insicad of two's complement form. In this 
form some appropriate number is added to 
all exponenis so they are all positive. The 
specific format | chose consists of four 8 
bit bytes for each number and ts shown їп 
figure 1. The high order bit (bit 7 typically) 
of byte one is the algebraic sign of the 
number (1 = -]. The low order seven bits 
of the first byte (bit 6 to bit O) are the 
signed two's complement value of the 
exponent. Bytes two, three and four contain 
the normalized unsigned fraction. with the 
understood binary point preceding byte two. 
Nolte that bit seven of byte two is I for all 
normalized numbers except лего because of 
normalizing rule two, 

Some sample numbers and their decimal 
equivalents are given in tablc 1. 


Ins and Outs 


Now that wc've defined a format for real 
numbers, how can we put it to usc? Several 
subroutines will be required. We need to be 
able to read real numbers from a terminal 
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and convert them to our defined format апа 
vice versa. Also, we need to outline how we 
can operaie on real numbers once they are 


converted, First, the ins and outs. 
The conversion to and from the terminal 


Table 2: Decimal fraction to binary equivalent conversions. The table covers 
only the first seven digits since the accuracy of the routines we are consider- 
ing is only seven places. This conversion assumes that the exponent is set to 


zero. 


Decimal 
0.1 
9.01 
0.001 
0.0801 
0.00001 
0.000001 
0.0000001 


Example f. 


Example 2. 
Integar 
00001101 
Ехатрі 3. 
Integer 
00000000 
Example 4. 


Exponent 
00000100 


= 00011001 
= 00000010 
= 00000000 
= 00000000 
= 00000090 
= 00000000 
= 00000000 


о 

o 
"uod 

E 


Fraction 
00100110 


Fraction 


11010010 


Fraction 
11010010 


Binary 

10013001 10011001 10011001 = 107! 
10001111 01011100 00101000 = 1072 
01000001 10001001 00110111 = 1073 
00000110 10001101 10111000 = 1074 
00000000 10100111 11000101 = 1075 
00000000 00010000 11000110 = 1078 
00000000 00000001 10101101 = 107” 
x 00011001 10011001 10011001 10011001 
x 00000010 10001111 01011100 00101000 
00100110 01100110 01100110 01100001 
Exponent 
01100110 — 01100110 0110000! 00000000 
Exponent 
01100110 — 01100110 01100110 00000100 

01100110 — 01100110 


Table 3: Portion of table used to convert the exponent of 2€ into decimal 
notation of the form Е x 10Ехр, 


e (index) 
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Exp (1 byte) 


00000010 (2) 
00000001 (1) 
00000001 (1) 
00000001 (1) 
00000000 (0) 
00000000 (0) 
00000000 (0) 
00000000 (0) 


Е (3 bytes) 

00101000 11110101 11000001 (0.16) 
11001100 11001100 11001100 (0.80) 
01100110 01100110 01100110 (0.4) 
00110011 00110011 00110011 (0.2) 
00000000 00000000 00000000 (0) 
10000000 00000000 00000000 (0.5) 
01000000 00000000 00000000 (0.25) 
00100000 00000000 (0.125) 


00000000 
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is the most difficult part of handling floating 
point numbers. An attempt is made here to 
outline a procedure that is weil adapted to 
microprocessors. Several other algorithms 
are outlined in The Art of Computer Pro- 
gramming, volume 2 by Donald Knuth (see 
references following this article) including 
information on converting Lo and from 
scientific notation. 

Suppose the input string 13.05 1s typed at 
a terminal. Since the computer will see the 
characters as they are typed left Lo right, the 
program in listing 1 can easily convert any 
number preceding the decimal point into a 
binary integer. In this example the 13 
becomes 00001101, assuming an 8 bit 
integer. Once the decimal. point is read the 
fraction сап be calculated if a table of 
unnormalized fractions corresponding to the 
binary equivalent of 107" is stored in 
memory. Since there is no need for n to be 
larger than the accuracy of the final format, 
table 2 was calculated with n equal to seven. 
Table 2 was calculated using a BASIC pro- 
gram to determine which bits in the fraction 
should be set. Note that the fractions in this 
table are 32 bits wide instead of the 24 bits 
required in the final answer. This is done to 
insure the accuracy of the conversion. Using 
this table and starting with a zero exponent 
byte and zero in a 4 byte fractional portion 
in the answer, when the first number fol- 
lowing the decimal point is typed on the 
terminal it is multiplied by the table value of 
the fraction for 0.1 and added to the frac- 
Поп of the answer. Subsequent inputs are 
multiplied by 0.01, 0.001, etc, and added to 
the answer until the bottom of the table is 
reached after seven inputs or the input 
string 15 exhausted. Since the input numbers 
are O thru 9, it is easier and takes less time in 
à microprocessor to do the multiplication 
by successive additions. For the example 
input, 13.15, the fraction is calculated by 
example 1. Including the integer portion 
and the exponent the input becomes the 
representation in example 2. Normalizing 
this by shifting the integer and fraction four 
bits to the right and adding 4 to the expo- 
nent it becomes example 3. 

Now the integer portion and the low 
order byte of the fraction can be deleted 
after incrementing the next to low order 
byte if bit seven of the low order byte was 
set (rounding up). See example 4 for the 
final value in the correct 4 byte format. Had 
the input number been —13.05 instead of 
*13.05, the only difference in the number 
generated would be bit seven of the expo- 
nent (fraction sign bit) would be set. Note 
that if the input had been something like 
0.005 the normalizing process described 
above would require left shifts of the frac- 


Поп while decrementing thus creating а 
negalive exponent. 

Qutputting real numbers is slightly more 
difficult. The fraction and exponent part 
must be dealt with simultaneously since 
conversion of the exponent from base 2 to 
10 will affect the fraction. Due to this com- 
plexity, it is preferable to output real num- 
bers in scientific notation. The output form 
that is used is 1305E+2 instead of 
0.1305 x 1072. 

To accomplish the conversion we will 
need a rather large (4 by 128 byte) table to 
convert 29 (where e is the exponent of thc 
real number to be output) to Е x 10FXP 
(where F is an unnormalized fraction in our 
3 byte notation and Exp is the power of 10 
of the number we wish to print. А portion 
of the middle of the table is given in table 3, 

The base 2 exponent e is not a member of 
the table, but 15 used as the index into the 
table to retrieve values of Exp and F. Usinge 
we access the table and multiply the fraction 
F times the fraction of the number wc wish 
to output using a multiply fraction sub- 
routine described later. The resultant frac- 
tion of this multiplication will be the frac- 
Поп that must be converted and printed 
followed бу the letter E and the decimal 
value of Exp, including its sign, from the 
table to obtain the desired scientific 
notation. 

Printing of the fraction uses the same 
table as used for converting to real format. 
іп the first iteration the binary fraction for 
0.1 is sublracted from the fraction until the 
fraction goes negative. For each subtraction 
except ihe last a counter is incremented and 
becomes the number to print. After the 
number is printed, the fractional value of 
0.1 is added back into the fraction. This 
whole process is effectively a binary divide 
by 0.1. After 0.1 is added back, the pro- 
cedure is repeated for 0.01, 0.001, etc, until 
all seven output digits are printed. This 
process is summarized in listing 2. 

It should be noted that the above algo- 
rithms pose particular problems on various 
implementations and the programmer should 
be cautious of such things as overflow and 
carry flags as well as round off errors while 
doing the multiprecision operations. 


The Arithmetic 


Now we have a format for floating point 
or real numbers and we know how to input 
and output them. All that remains is the 
internal manipulation subroutines. АП these 
subroutines require two normalized real 
arguments, which in the following text and 
listings will be referred to as argument 1 
(ARG1) and argument 2 (ARG2). They all 


Listing 2: Algorithm for outputting real numbers. This algorithm uses table 2 
to convert the fraction. The output algorithm shifts the fraction and integer 
part left until the exponent equals zero or bit 7 of the integer word is set 
to 1. If bit 7 of the integer word is set, any further shifts will destroy the 


number. 


Type entry = record of 
Exp: 8 bit binary 
F: 24 bit fraction 
Var conv-table: array [—64..63] of entry 
table: array [1..7] of 24 bit fraction 


(* eis the base 2 exponent of the number to be output*) 


Begin 


Fraction: = conv-table[e|.F * fraction of number to be output 
If Fraction sign = 1 then print '—'; endif 


Print decimal point 


М:-1 
Do while N <8 
CTR: =-1 


Do while fraction is positive 
Fraction: = fraction-table(N) 
CTR: = СТК + 1 

Enddo 

Fraction: = fraction + table (N) 


Convert CTR to ASCII and print it 


Enddo 
Print ‘Е’ 


If conv-table[e].Exp is negative then print -; Endif 
Convert conv-table[e].Exp to decimal ASCII and print it 


End 


create a normalized real answer (ANS). We 
will use the predefined format except that 
during the internal manipulation some extra 
bits are occasionally needed at the right of 
the fraction to retain. accuracy. Only a 
couple of bits are necessary, bul since most 
microprocessors have 8 bit words, it is easier 
to add a whole byte to cach fraction thus 
creating a 4 byte fraction instead of the 
prescribed three bytes. This fraction will be 
rounded to a 3 byte fraction in the defined 
format before returning to the caller of the 
manipulation subroutines. 

Addition is defined as ARG] + ARG2 = 
ANS. Once again the base 10 analogy will be 
useful in understanding how to implement 
an algorithm. If we desire the sum of the 
two normalized real numbers 0.375 X 10? 
and 0.22 X 104, we must first make the 
exponents equal before we can add the 
fractions. Once the exponents arc equal, the 
fractions can be added and the answer given 
the common exponent. Thus, the example 
becomes: 


0.375 X 105 
+ 0.022 X 105 


0.397 Х 105 


To make the exponents equal in this 
example, the number with the smaller expo- 
nent was shifted right n decimal digits and 
its exponent incremented by n. lt is desir- 
able to adjust the smaller number since 
shifting the larger number would require 
left shifts that might result in numbers 
being shifted into the integer portion which 
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would violate the defined format. Any 
shifting, however, can create accuracy 
problems in a fixed digit (or bit) computer, 
since if the magnitude of two numbers 
differs by a large amount, their sum will be 
equal to the larger number. For example, if 
we had a calculator with six digits for a 
fraction апа we added 0.300 X 108 and 
0.20 X 100, the answer would be 0.300000 
X 108 since shifting 0.20 seven digits to the 
right would cause it to become zero. 


Listing 3: Algorithm for real addition and subtraction. Before additions or 
subtractions сап take place the numbers must be manipulated so that their 
exponents are equal, 


Begin 
Do while exponent АКС! + exponent ARG2 
If exponent ARG] > exponent ARG2 then 
Shift fraction ARG2 right one bit 
Increment exponent ARG2 
Else 
Shift fraction ARGI right one bit 
Increment exponent ARGI 
Endif 
Enddo 
If fraction ARG] is negative then 2's complement fraction ARG1;Endif 
If fraction ARG2 is negative then 2's complement fraction ARG2;Endif 
If operation is addition then 
Fraction ANS: = fraction АКС) + fraction ARG2 
Else 
Fraction ANS: = fraction ARG] — fraction ARG2 
Endif 
Exponent ANS: = exponent ARG] or ARGZ 
Normalize ANS 
Roundup ANS 
End 


Listing 4: Real multiplication algorithm. When multiplying real numbers it 
is not necessary to worry about the exponents being equal. Multiplication 
can take place under any conditions. 


Begin 
Fraction ANS: = fraction ARGI * fraction ARG2 
Exponent ANS: = exponent ARGI + exponent ARG2 
Set overflow flag if exponent overflowed or underflowed 
Normalize ANS 
Roundup ANS 

End 


Listing 5: The real division routine must check to see if the dividing number 
is rero. If it is, the overflow flag is set and the routine is ended. The frac- 
tional part of the number to be divided should always be smaller than the 
dividing number. This is assured by shifting the number to be divided one 
place left and incrementing the exponent. 


Begin 
If fraction ARG2 = 0 then 
Set overflow flag 
Else 
Shift fraction ARG1 one bit right 
Increment exponent ARGI 
Fraction ANS: = fraction ARG1/fraction ARG2 
Exponent ANS: = exponent ARG] — exponent ARG2 
Set overflow if exponent overflowed or underflowed 
Normalize ANS 
Roundup ANS 
Endif 
End 
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Binary real addition is identical to the 
above decimal example except the shifts are 
by n binary bits and the exponent is a power 
of 2. The algorithm in listing 3 first checks 
to sce if the exponents are equal. If not 
equal, the fraction of the smaller argument 15 
shifted one place right and its exponent 
incremented. This continues until the 
exponents are equal. Since our formal stores 
the fractions as absolute unsigned values, all 
the fractional portions of negative fractions 
must be two's complemented before addi- 
tion can proceed. Once the negation of any 
negative fractions is completed, the fractions 
can be added by a mulliprecision addition. 
The fractional portion of the answer is then 
composed of the sum of the adjusted frac- 
lions and the exponent becomes the com- 
mon exponent. This answer may песа Lo be 
normalized. In fact, all the manipulation 
subroutines will require a check for normali- 
zation before exit, and therefore a subrou- 
tine to normalize arguments is desirable. 

Subtraction is defined as ARGI ARG? 
= ANS. The subtraction routine is identical 
to the addition routine except a multiple 
precision subtract is substituted for the 
addition. In most implementations the 
addition and subtraction routines are the 
same routine with a flag to indicate whether 
a subtraction or addition of the fraction 
should occur, 

Multiplication of real numbers is easier 
than addition since the fractions can be 
multiplied regardless of the exponents. 
The multiplication algorithm in listing 4 
is defined as: ARGI * ARG? = ANS. Тһе 
multiplication of the fractions involves a 
32 bit by 32 bit multiplication, but only the 
most significant 32 bits of the result are 
necessary which reduces the complexity of 
the multiplication somewhat. 

For details on writing a multiplication 
subroutine check the references, or better 
yet check the user group library for your 
microprocessor to see if one already exists. 
The biggest problem with real multiplication 
is that overflow or underflow of the expo- 
nent can occur during the addition of the 
exponents. Therefore, the subroutine must 
take precautions to check for overflow or 
underflow and flag the result as erroneous 
if either occurred. The answer obtained by 
the above algorithm may need to be normal- 
ized before returning it to the caller. 

Division is similar to multiplication and 
is defined as ARGI/ARG2= ANS. Since 
most division algorithms will not terminate 
if ARG2 is equal to zero, the division 
algorithm іп listing 5 first checks the frac- 
tion of ARG2 to see if it is лего. If it is 
zero, the algorithm should return with an 


overflaw indication. Also, many division 
algorithms require that the fraction of 
ARGI be smaller than the fraction for 
ARG2. The division routine could check to 
see if this condition exists, or better yet, 
since we know both numbers are normalized 
(е: the most significant bit is set) and since 
we have added an extra byte for accuracy, 
we can always shift ARG1 one bit to the 
right and insure that it is less than ARG2. 
Of course, we must add one to ARG1's 
exponent to compensate for the right 
shift. Now we can proceed with a normal 
32 by 32 bit divide of the fractions. Once 
the fractional portion of the answer is 
complete, the exponent of the answer is 
equal to the exponent of ARG1 minus the 
exponent of ARG2. Again precautions must 
be taken to insure (or at least flag) that no 
underflow or overflow of exponents has 
occurred. The answer may need to be 
normalized. 


Conclusion 


This article has attempted to give an 
overview of what is necessary to create a 
package of floating point subroutines that 
can be used for many applications. Floating 
point maniputation is not trivial and some 
microprocessors will be better adapted to 
the task than others. Instructions that can 
handle multiple precision arguments such 
as "add with carry," "subtract with carry” 
in conjunction with shifts and rotates on 
memory make the implementation simpler. 
Be cautioned that the procedures outlined 
are general and any particular microprocessor 
will require special procedures to adjust for 
processor peculiarities. In any case, it seems 
the majority of the code is dedicated to 
shifting fractions right or left to insure 
accuracy or in checking for various error 
conditions. 

On the positive side, a good debugged 
binary floating point package takes less 
memory and runs faster than the decimal 
floating point implemented in many BASIC 
packages. The add, subtract, multiply and 
divide routines lay the framework for the 
programmer to create more exotic subrou- 
tines such as sine, cosine, etc. Best of all, 
when we ask our computer to divide 5 by 2, 
it responds with 2.5.8 
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NEW SOFTWARE 
AVAILABLE FOR 


NORTH STAR Ж COMPUTERS 


The following software is now being offered for use on 
the North Star disk systems and Horizon Computers. 


CP/M" FDOS and Utilities From $145 
Microsoft FORTRAN-BO $400 
Microsoft COBOL-BO $625 
Microsoft Disk Extended BASIC $300 
Xitan SUPER BASIC $99 
Xitan DISK BASIC $159 
Xitan Z-TEL Text Editor $69 
Xitan Text Output Processor М/А 
Xitan Macra ASSEMBLER $69 
Xitan Z-BUG $89 
Xitan LINKER $69 
Xitan Package АЗ las keyed above) 8249 
Xitan Package A3+ (as keyed above} $409 
Xitan Fortran [V $349 
CBASIC Compiler/Interpreter BASIC $95 
MAC Macro Assembler $100 
SID Symbolic Instruction Debugger $85 
TEX Text Formatter $85 
BASIC-E Compiler/Interpreter BASIC $30 
Accounts Receivable $750 
NAD Name & Address Processor $79 
QSORT Disk File Sort/Merge Utility $95 


Available from computer stores nationwide or order 
direct from: 


LIFEBOAT ASSOCIATES 
164 W. 83rd Street 
New York, N.Y. 10024 
(212) 580-0082 


The KIM to S-100 bus 
Interface/Motherboard 


в Combines the power of the 6502 with the flexibility of 
the S-100 bus 

е Attaches to any unmodified КІМ 

ө Complete interface logic and fully buffered motherboard 
in one unit 

е On-board regulation of power for KIM 

* Eight slots of 5-100 compatibility for additional RAM, 
Video and [/O boards, PROM Programmers, Speech 
processors... 

ө Includes all parts, sockets for ICs, one 100 pin connector, 
and full Assembly/Operating documentation 


Кі $125, Assembled $165 
* All units shipped from stock 


FORETHOUGHT PRODUCTS 
P.O. Box 386-F 
ҚЫС —— 
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September 6-8, COMPCON Fall ‘78, 
Capitol Hilton Hotel, Washington DC. 
Sponsored by the IEEE Computer 
Society, this conference will cover 
computers and communications, inter- 
faces and interactions. Such topics as 
microprocessors in communications, 
multiple computer systems, advances іп 
communications technology and many 
others will be discussed at this confer- 
ence. Contact Kenneth Н Crandall Jr, 
COMPCON Fall ‘78, POB 639, Sil- 
ver Spring MD 20901. 


September 11-12, Microprocessors: 
Hardware, Software and Application, 
Worcester Polytechnic Institute, Wor- 
cester MA. This intensive, highly focused 
program is geared specifically for tech- 
nical professionals who need compre- 
hensive knowledge of the latest micro- 
processor technology. It will give the 
attendee a better. understanding of 
current and future microprocessor based 
systems, likely trends апа relevant 
technologies and a firm foundation in 
critical areas of microprocessor system 
design and project management. Contact 
Continuing Professional Education, Wor- 
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Introducing the Micropolis MacroFloppy™:1041 and :1042 disk drive sub- 
systems For the 5-100/8080/2-80 bus Packing 100% more capacity into a 
5%-inch floppy disk than anyone else. 143K bytes, to be exact. For as little 


as $695. 


The MacroFloppy:1041 comes with the Micropolis Mod | floppy packaged 
inside a protective enclosure twithout power supply) And includes an 5-100 
controller. Interconnect cable. Micropolis BASIC User's Manual. A diskette con- 
taining Micropolis BASIC, and a compatible DOS with assembler and editor. 
The -1041 is even designed to be used either on your desk top, or to be inte- 


grated right into your S-100 chassis. 


The MacroFloppy:1042 comes with everything the :1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and, to top it off, 
a striking cover. Making it look right at home just about anywhere. _ 

Both MacroFloppy systems are fully assembled, tested, burned-in, and 
tested again. For zero start-up pain, and long term reliability. Theyre also 


(215) 705-1121 


cester Polytechnic Institute, Worcester 
MA 01609. 


September 11-15, Coding and Infor- 
mation Theory, Georgia Institute of 
Technology. This course will present the 
fundamentals of representation, storage 
and transmission of data. Protection 
against storage and transmission errors 
using error detection and error correct- 
ing {including Hamming) codes will be 
developed. Efficiency enhancement 
through information compressing codes, 
predictive run encoding and Markov 
chains (probabilistic finite stale 
machines) will be discussed. Contact 
Short Course Program Office, 6266 
Boclter Hall, UCLA Extension, Los 
Angeles CA 90024, (213) 825-3344 or 
825-1295. 


September 12-14, Computers in Cardio- 
logy, Stanford University. This con- 
ference will include contributed рге- 
sentations on the application of com- 
puters 10 cardiovascular research, diag- 
nosis and treatment. Contact Mrs Droni 
Moo, conference coordinator, Cardio- 
logy Division, Stanford University 
School of Medicine, 701 Welch Rd, 
Suite 3303, Palo Alto CA 94304, (415) 
497-7507. 


September 12-14, WESCON/78 Show 
and Convention, Los Angeles Conven- 
tion Center and Los Angeles Bonaven- 
ture Hotel. Contact Electronic Conven- 


backed up by our famous Micropolis factory warranty. 

And both systems are priced just right. $695 for the MacroFloppy: 1041 
and $795 for the MacroFloppy- 1042 | 

You really couldn't ask for anything more. 

At Micropolis, we have more bytes in store for you. 7-0 : 

For a descriptive brochure, in the U.S call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91504. Phone 


Or better yet, see your local dealer 


МІСКОРОЦЅ 


More bytes іп store for you. 


tions Inc, 999 М Sepulveda Blvd, El 
Segundo CA 90245, (213) 772-2965. 


September 15-17, 2nd Annual Personal 
and Business Small Computer Show, 
New York Coliseum, New York NY. 
Exhibitors will include major manu- 
facturers, distributors and publications 
in the computer field. А lecture series 
will include topics of interest to business 
and professional people, hobbyists and 
the general public. Contact D R 
McGlynn, 71 N Moger Ау, Mt Kisco 
NY 10549. 


September 18-20, Computer Crypto- 
graphy, The George Washington Univer- 
sity. This course is designed to aid 
managers and users of computer systems 
іп the protection of computer data. 
Commercial products will be discussed 
generically and relative capabilities dis- 
cussed in general. Emphasis will be 
placed on the implementation, use, 
cost and impact of cryptographic 
systems in computers and in evalving 
computer networks. Contact Continuing 
Engineering Education Program, George 
Washington University, Washington DC 
20052, (202) 676-6106 or the toll free 
number (800) 424-9773. 


September 18-22, Digital Filters, Georgia 
Institute of Technology. This course wiil 
provide a practical introduction to the 
subject of digital filters. Topics will 
include the frequency approach, Fourier 


MetaFloppy 


The Micropolis MetaFloppy™ gives you more than four times the capacity of 
anyone else's 5X-inch floppy Because it uses 77 tracks instead of the usual 55. 
The field-proven MetaFloppy, with thousands of units delivered, comes 
in a complete family of models. And, like our MacroFloppy™ family of disk 
drives, MetaFloppy is designed for the 5-100/8080/7-80 bus. 
For maximum capacity, choose our new MetaFloppy 1054 system. Which 
actually provides you with more than a million bytes of reliable on-line stor- 
age For less money than you'd believe possible. | 
The MetaFloppy:1054 comes complete with four drives in dual config- 
uration A controller Power supply. Chassis Enclosure. All cabling. A new BASIC 
software package. And a DOS with assembler and editor. There's even a built- - да: 


in Autoload ROM to eliminate tiresome button pushing. 
If that's more storage than you need right now, try cur 
MetaFloppy:1053, with 630,000 bytes on-line Or our Meta- 


Floppy.1043, with 315,000 bytes on-line. Either way, you can 
expand to over a million bytes on-line in easy stages, when you 


need to. Or want to. 


In other words, if your application keeps growing, we've got 


you covered With MetaFloppy 


The system that goes beyond the floppy. Г 
For a descriptive brochure, in the U.S call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91504 


Phone (213) 705-1141. 


Or better yet, see your local dealer. 


МІСКОРОЦЅ 


More bytes in store for you. 


series and integrals, nonrecursive filter 
design, theory of recursive filter design, 
discrete Fourier transforms, fast Fourier 
transform implementation, estimation of 
power spectra and nonlinear phenomena 
due to quantizing signals. This course 
will be of interest to those who use 
linear combinations of data. The 
emphasis is on its basic nature and 
practicability. Contact Nonie Watanabe, 
Short Courses, 6266 Boelter Hall, UCLA 
Extension, Los Angeles CA 90024. 


September 29-October 1, International 
Microcomputer Exposition, Dallas Con- 
vention Center, Dallas TX. This exposi- 
tion will be directed toward all levels of 
technology from the professional engin- 
eer to the beginning computer hobbyist. 
In addition to the seminars, a panel of 
experts will be available to answer 
questions. Contact Beverly Tanner at 
(214) 271-9311. 


October 5-8, Midwest Personal Comput- 
ing Show, Apparel Center's Expocenter, 
Chicago IL. More than 200 displays fea- 
turing the full spectrum of the latest 
personal computing developments are 
expected to be presented by manufac- 
turers and distributors. A comprehensive 
program of seminars, forums and prac- 
tical application clinics will parallel the 
four days of exhibits. Contact Midwest 
Personal Computing Exposition, ISCM, 
222 W Adams St, Chicago IL 60606, 
(312) 263-4866. 


October 16-19, Information Manage- 
ment Exposition and Conference, 
McCormick Place, Chicago IL. The 
theme, strategic planning in the infor- 
mation age, was selected to convey the 
need for a corporate strategy for the 
gathering, storage, retrieval, dissemina- 
tion and management's use of informa- 
tion. Computer equipment to be demon- 
strated will include large, medium and 
small systems, mlni and micro systems, 
small business systems, terminals, periph- 
erals, data communicatiun systems, data 
collection and preparation handling sys- 
tems, magnetic media and accessories. 
Contact Clapp & Poliak inc, 245 Park 
Av, New York NY 10017. 


October 24-26, Project Management for 
Computer Systems, New York NY. This 
3 day seminar will illustrate techniques 
for planning, implementing, installing 
and controlling projects. Specific 
examples and case studies will be dis- 
cussed. This seminar is Intended for 
computer project managers, data pro- 
cessing managers, VPs of administration, 
financial managers and others involved 
in EDP systems development and imple- 
mentation. Contact the University of 
Chicago, Center for Continuing Edu- 
cation, 1307 E 60th St, Chicago IL 
60637. 


October 27-29, BizComp "78, Marriott 
Motor Hotel, Atlanta GA. BizComp '78 
will highlight the small budget necessary 


Circle 236 on inquiry card. 


for the independent business operator to 
be able to purchase an in-house com- 
puter system. All facets of the small 
business computer industry will be on 
display from the latest innovations in 
computers to business software and 
word processing, supplies and services. 
Contact Felsburg Associates Inc, 12203 
Raritan Ln, POB 735, Bowie MD 20715, 
(301) 262-0305. 


October 30-November 1, 2nd Annual 
Data Entry Management Association 
Conference, Sheraton Harbor Island 
Hotcl, San Diego CA. The conference 
theme is data entry today and tomorrow 
and will concentrate on the human side 
of data entry and distributed data entry. 
There will be a full schedule of seminars, 
panel discussions, and workshops, in- 
cluding hands-on workshops with various 
vendors' equipment. Contact Marilyn 
Bodek, DEMA, 1GE Weavers Hill, Green- 
wich CT 06830, 


October 31-November 3, Tulsa Com- 
puter Conference, Skyline Sheraton 
East, Tulsa OK. Contact Tulsa Chapter 
Association for Systems Management, 
4110 $ 100 Е Av, Suite 128, Tulsa OK 
74145. 


November 5-8, Computer Applications 
in Medical Care, Washington DC. This 
IEEE sponsored symposium on com- 
puter applications in medical care is 
designed to inform physicians and health 
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We've 


reduced digitizers to 


two words. 


E mam 


үс 


Bit Pad is the low-cost digitizer for small computer systems. 
Better than a joystick or keyboard for entering graphic in- 
formation, it converts any point on a page, any distance into its 
digital equivalents. It's also a menu for data entry. You assign a 
value or an instruction to any location on the pad. At the touch 


of a stylus, it's entered into your system. 


Who can use it? Anyone from the educator and the engineer 
to the hobbyist and the computer games enthusiast. The data 
structure is byte oriented for easy compatibility with small 
computers, so you can add a power supply, stand alone dis- 
play, cross-hair cursor and many other options. 

Bit Pad by Summagraphics. The leading manufacturer of 
data tablet digitizers. Bit Pad. The only words you need to say 


when considering digitizers. 


$1,000 creativity prize. Just write an article on an original Bit 
Pad application and submit it to any national small-computer 
periodical. If the editors publish it —and the decision is solely 
theirs — Summagraphics will pay you $1,000. 


corporation 
35 Brentwood Ave . Box 781. Fairfield. CT 06430 
Phone (203) 384-1344 TELEX 96-4348 
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care professionals about current and 
potential applications of computer tech- 
nology to patient care; and to identify 
areas of future research and development 
that need. to be addressed. Contact 
Abund О Wist, PhD, general chairman, 
Medical College of Virginia, 1804) 
770-4957, 


November 6-8, Asilomar Conference on 
Circuits, Systems and Computers, 
Asilomar Hotel and Conference 
Grounds, Pacific Grove CA. This con- 
ference, sponsored by the IEEE Com- 
puter Society, will delve into areas such 
as circuit theory and design, communi- 
cation and control systers, computer 
systems, computer aided design, etc. 
Contact Donald E Kirk, Electrical 
Engineering Dept, Naval Postgraduate 
School, Monterey CA 93940. 


November 8-11, Asian Business Ехро/ 
Hong Kong, Kowloon-Canton Railway 
Convention Complex, Hung Hom, Hong 
Kong. This exposition will feature dis- 
plays of over 100 business services and 
equipment with the opportunity to 
participate in seminars. Contact Indus- 
trial & Scientific Conference Manage- 
ment Inc, 222 W Adams St, Chicago IL 
60606, (312) 263-4866. 


November 13-16, COMPSAC, The 
Palmer House, Chicago IL. The IEEE 
Computer Society's second international 
computer software and application con- 
ference. This contcrence will bring Lo- 
gether computer practitioners, users and 
researchers to share their ideas, experi- 
ences and requirements for applications 
softwarc, management lechniques, and 
software development support, including 
automated techniques. Contact Wallace 
A Depp, executive director, Processor 
and Computer Software System Divi- 
sion, Bell Laboratories, Naperville IL 
60540, (312) 690-2111. 


November 19-22, The 11th Annual 
Microprogramming Workshop, Asilomar 
Conference Ground, Pacific Grove CA. 
This worksop will provide a forum for 
the discussion and comparison of design 
techniques for firmware and for the 
supporting hardware. Informal inter- 
action between groups working In 
similar research and application environ- 
ments will highlight the topical session. 
For more information contact Dr Alice 
С Parker, Micro-11 program chairman, 
Dept Electrical Engineering, Carnegie- 
Mellon University, Pittsburgh PA 15213, 
(412) 578-2472. 


November 28-30, 9th Annual Canadian 
Computer Show, International Centre, 
Toronto CANADA. Products displayed 
at this show will include: computer and 
data processing equipment, supplies and 
services, including minicomputers, peri- 
pheral hardware and software, keypunch 
services, consulting and contract pro- 
gramming апа timesharing. Contact 
Industrial Trade Shows of Canada, 36 
Butterick Rd, Toronto Ontario. M&W 
328, (416) 252-7791.Ш 


Plugging 
the KIM-2 Gap 


One of my uses of the KIM-1 computer 
is to create programs that will execute on a 
smaller dedicated 4 K byte 6500 processor 
such as the 6505. However, the user manual 
for the KIM-2 4 K byte memory expansion 
says the following: 


Note. . .It is not possible to put your 
expansion memory in the memory 
block 0400-1400 hex already decoded 
on KIM-1, 


| want to use the addresses hexadecimal 
0000 to OFFF to hold all the programs and 
simulated ІО routines that will eventually 
go in the 6505, then use addresses hexa- 
decimal 1000 to 13FF for the programs 
that test the 6505 programs. Readers with 
the same problem may care to use my 
solution which | have been using successfully 
for some months. 

Use address switch setting 0001 for an 
address range of hexadecimal 1000 to ТЕРЕ. 
Then modify the connections for address 
lines АВ10, АВ11 and АВ12 as in figure 1. 
This modification will map the КІМ-1 
address range of 0400 to 13FF into a KIM-2 
address range of 1000 to ТҒҒҒ,я 


Number 


Power Wiring Table 


IC1 7404 
IC2 7400 
ІСЗ 7486 


Туре 


+5 V Gnd 


M Garth Notley 


RFO 1 Route 129 
Yorktown Heights NY 10598 


Figure 1: Modification to allow the address of the KiM-7 from hexadecimal 
0400 to 13FF to be mapped into a KiM-2 address range of 1000 to 1F FF. 


км-і 
CONNECTION 


KIM-2 


CONNECTION 


MEANING 


ABIO 


ABII 


ABI2 
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See Sol 

at all these 
fine 
computer 
centers 


AL: Birmingham: ICP Computerland. 

(205) 979-0707. CA: Berkeley: Byte Shop, 
(415) 845-6366. Citrus Heights: Byte 

Shop, (916) 961-2983. Costa Mesa: Orange 
County Computer Center, (714) 646-0221. 
Hayward: Computerland of Hayward, (415) 
538-8080. Modesto: Computer Magic, 

(209) 527-5156. Mountain View: Digital Deli, 
(415) 961-2670. San Francisco: Computer 
Center, inc., (415) 387-2513. San Rafael: Byte 
Shop, (415) 457-9311. Walnut Creek: Byte 
Shop, (415) 933-6252. СО: Bouider: Byte 
Shop, (303) 444-6550. Denver: Byte Shop, 
(303) 399-8995. CT: Bethel: Technology 
Systems, (203) 748-6856. FL: Miami: Byte 
Shop of Miami, (305) 264-2083. GA: Atlanta: 
Atlanta Computer Mart, (404) 455-0647. 

IL: Lombard: Midwest Microcomputer, (312) 
495-9887. 1А: Davenport: The Computer 
Store of Davenport, (319) 386-3330. МЫ: 
Towson: Computers, Etc..., (301) 296-0520. 
MI: East Lansing: General Computer, 

(517) 351-3260. Troy: General Computer, 
(313) 689-8321. MN: Minneapolis: 
Computer Depot, (612) 927-5601. MO: 
Florissant: Computer Country, (314) 
921-4434. МН: Nashua: Computerland/ 
Nashua, (603) 889-5238, NJ: Cherry 

Hill: Computer Emporium, (609) 667-7555. 
Iselin: The Computer Mart of New Jersey, 
(201) 283-0600. NY: Endwell: The Computer 
Tree, (607) 748-1223. New York: The 
Computer Mart of New York, (212) 686-7923. 
White Plains: The Computer Corner, (914) 
949-3282. NC: Raleigh: ROMs 'N' RAMs, 
(919) 781-0003. OH: Akron: Basic 
Computer Shop, (216) 867-0808. Columbus: 
The Byte Shop, (614) 486-7761. OR: 
Beaverton: Byte Shop Computer Store, (503) 
644-2486. Portland: Byte Shop Computer 
Store, (503) 223-3496. Salem: Computer 
Pathways, (503) 399-0534. PA: King 

of Prussia: Computer Mart, (215) 265-2580. 
RI: Warwick: Computer Power. Ince., 

(401) 738-4477. SC: Columbia: The Byte 
Shop. (803) 771-7824. TN: Kingsport: 
Microproducts & Systems, (615) 245-8081. 
TX: Arlington: Computer Port, (817) 469-1502. 
Arlington: Micro Store, (817) 461-6081. 
Houston: Interactive Computers, (713) 
486-0291. Houston: Interactive Computers, 
(713) 772-5257. Richardson: Micro 

Store, (214) 231-1096. UT: Salt Lake City: 
Home Computer, (801) 484-6502. МА: 
McLean: The Computer Systems Store, (703) 
821-8333. WA: Bellevue: Byte Shop 
Computer Store, (206) 746-0651. Seattle: 
Byte Shop of Seattle, (206) 622-7196. 

1: Madison: The Madison Computer Store, 
(608) 255-5552. Milwaukee: The Milwaukee 
Computer Store, (414) 259-9140. 

CANADA: London, Ontario: The Computer 
Circuit Ltd., (519) 672-9370. Vancouver, B.C.: 
Basic Computer Group Ltd., (604) 736-7474. 
AUSTRALIA: Victoria: Sontron Instruments, 
(03) 569.7867. PHILIPPINES: San Juan, 
Metro Manila: Integrated Computer Systems, 
Inc., 784-071. JAPAN: Tokyo: Moon 

base Shinjuku, (03) 375-5078. GREECE: 
Athens: МКА Attikos, Inc., 360-7542. 
UNITED KINGDOM: Huntingdon, England: 
Comart, Ltd. (0480) 215005. MEXICO: Mexico 
City: Industrias Digitales, 905-524-5132. 
VENEZUELA: Caracas. Componentes Y 
Circuitos Electronicos, 355-591. SWEDEN: 
Stockholm: Wernor Elektronik, (0)8-717-6288. 


Processor lechnology 


See ad on pages 8 4 9. 
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The following is the second BYTE Clubs and Newsletters Directory (the 
first was published in January 1977 BYTE). The directory was compiled 
from information supplied by the various clubs listed. A form was sent to 
all clubs and newsletters listed in the first directory requesting up-to-date 
information. If the form was not returned, we deleted the club from the 
second directory. In addition, the listing was correlated with back issues of 
the magazine and materials on file in the BYTE offices. If information is 
missing in one or more categories, it means the data was not provided. We 
will be keeping the file available and updating it for the next directory; so, if 
there are errors or if you have a new club which has just been formed, send 


the information to: Laura Hanson, Clubs and Newsletters Editor, BYTE 


DIRECTORY 


Publications Inc, 70 Main St, Peterborough NH 03458. 


The 
form: 


ӨӨ ою; ел шюр 


-. 


LEAR SIEGLER АОМ/ЗА 


$825 


DIABLO 1620/1 


52790 


T.I. 745 PORTABLE 


$1695 


SATISFACTION 
GUARANTEED 
YOUR MONEY WILL BE RE- 
FUNDED IN FULL IF THE 
EQUIPMENT FAILS TO MEET 
THE MANUFACTURER'S 
SPECIFICATIONS, 


listings follow this 


Name of organization 
Mailing address 

Meeting location 

Meeting algorithm 
Newsletter or publication 
Contact person 

Contact phone number 
Dues or subscription fees 
Special interests 

Other comments 


LOWEST PRICES « IMMEDIATE AVAILABILITY 


INTERTUBE 


* 24 LINES x 80 CHARACTER DISPLAY 
e U/L CASE PLUS NUMERIC KEYPAD 


в BLINKING, UNDERLINE, REVERSE-VIDEO, 4 INTENSITY 
* TRANSMIT A CHARACTER, LINE OR PAGE АТ A TIME 

* DIRECT OR REMOTE CURSOR POSITIONING 

* EIA RS-232 INTERFACE (TO 19,200 BAUD] 


Zips 00000 - 10000 


. New England Computer Society 


РОВ 198 
Bedford MA 01730 


. Mitre Corp Cafeteria, Rt 62, East of 


Rt 3, Bedford МА 


. First Wednesday of month 


NECS Newsletter (monthly) 


. Dave Day, president; Dave Mitton, 


secretary 
(603) 434-4239, (617) 493-3154, 
respectively 


Li 


$695 


* 20/60 mA CURRENT LOOP (TO 9,600 BAUD) 


* PRINTER PORT 


ЕНГЕН MAIL. 


$999 


. 
* EIA RS-232 INTERFACE 

е 10 OR 30 CPS (SELECTABLE) 
. 


е BUILT-IN TEST FEATURES 


MULTIPLE HARDCOPY CAPABILITY 


N= AO OO «4 Ov LA A w м E 
. . б, . 


Kad 


фо -4 Qi tA 


ә 


TELETYPE 43 


132 CHARACTER LINE, UPPER/LOWER CASE 


Р. О. BOX 3297 в SANTA ANA, CALIF. 92703 » (714) 731-4338 


ORDERING INFORMATION: TO RECEIVE YOUR EQUIPMENT AS QUICKLY AS POSSIBLE, 
PLEASE INCLUDE THE FOLLOWING — A} YOUR COMPLETE SHIPPING ADDRESS, INCLUD- 
ING 21Р, В) A CERTIFIED CHECK FOR THE FULL AMOUNT OF YOUR ORDER (PERSONAL 
OR COMPANY CHECKS REQUIRE TWO WEEKS TO CLEAR); INCLUDING HANDLING* AND 


6% SALES TAX, IF A CALIFORNIA RESIDENT. 


*HANDLING CHARGE: 
ADD 2%, OVER $1999, ADD 1%. 


IF TOTAL ORDER IS LESS THAN $750, ADD 3%; $750 TO $1999, 
9. 


. $6 per year 
. Current users groups are PC Net 


(personal computing network), 
TRS-80, 6800, Digital Group, PET, 
RCA-1802. 


. The Alcove Computer Club 
. 230 Main St 


North Reading MA 01864 
Same 

Specíal events 

None 

) P Vullo 

(617) 664-4271 

None 


. Hardware and software; systems such 


as MITS, TRS-80. 


The Boston Computer Society 

17 Chestnut St 

Boston MA 02108 

Commonwealth School 

151 Commonwealth Av (corner 
Dartmouth St) 

Boston MA 

Fourth Wednesday of every month аі 
7 PM 

Being developed 


. Jonathan Rotenberg 
. (617) 227-1399 
. $5 per year; includes admission to all 


meetings and events plus mailing list 


. An information exchange and 


ғ 


resource center based upon members 
needs, The BCS sponsors: sub- 
groups, advanced and beginner hard- 


- 
T.i. 810 PRINTER 


$1695 


DECwriter П 


$1550 


== 


SOROC 10120 


%795 


ALL UNITS ARE FULLY 
ASSEMBLED. 


TERMINALS ARE SHIPPED FREIGHT COLLECT - PLEASE MAKE ARRANGEMENTS TO RECEIVE YOUR 
EQUIPMENT. YOUR ORDER WILL ВЕ SHIPPED BY SURFACE CARRIER UNLESS OTHERWISE INDICATED. 


EVERYTHING SHIPPED IN FACTORY CARTONS WITH MANUFACTURER'S WARRANTY. 
MICRO-MAIL WELCOMES ANY SUGGESTIONS THAT MAY HELP US SERVE YOU BETTER 
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ware and software sessions, software 
exchange, various types of guest 
speakers, etc, when needed and 
feasible. 


. TRS Club 
. 96 Dothan 51 


Arlington MA 02174 


. Yes 
, Poi K Pow 
. TRS user group; TRS cassette or 


diskelte media, A software library is 
available at low or copying cost. 
Library includes inventory, security, 
games, data base, sort, etc. 


Rhode Island Computer Hobbyists 


(RICH) 


. «fo E D lannuccillo 


РОВ 399 
Bristol RI 02809 
| 4bbour Elecironic City 


. third Tuesduy of September, 


October, November, March, April, 
May 


. Үс» 


E D lannuccillo 


. (401) 253-5450 

. $2 per vear 

. Construction projects 

. Our club is small and friendly, 


Members come from many vocalions 
and many dre students; most are not 
experts in computers. We demon- 


strate equipment and help each other 


with problems. 


. The Southern New England 2. 1776 Raritan Rd 
Computer Society Scotch Plains NJ 07076 
2. 267 Willow 51 4. Main meeting third Friday of month; 
New Haven CT 06511 8080/2-80 user group first Friday of 
Varies month; 6800/6502 user group fourth 
Yankee Bits Friday of month 
Arthur Downes 5. Yes 
. (203) 562-8034 6. Sol Libes 
$3 covers dues and newsletters 7. (201) 277-2063 
Micros, minis and macros from the 8. $5 per year 
ELF to IBM 360 and software at all 9. User groups: CPM, Radio Shack, 
levels PET,8080/2-80,6800/6502, 1802 
. Sometimes we will send а sample and 9900. Classes: BASIC, 8080 pro- 
copy of Yankee Bits, Anybody is gramming, 6800 programming, 6502 
welcome no matter what level of programming and "Getting Started," 
interest or knowledge. 10, Software libraries, annual member 
directory, annual Festival, and annual 
. Bridgeport Area Society for Involved contest. There are 800 members. 
Computerists (BASIC) Starting PC network, 
12 Wildwood Di 
Trumbull CT 06611 1. New Jersey Apple Users Group 
Trumbull Town Library 3. Computer Lab of NJ 
Second Wednesday each month 141 Route 46 
MICROFLASH published monthly Budd Lake NJ 07828 
Al Song 4, First Friday of month, 7:30 PM 
(203) 268-9807 (nights), 6. Dan Fischler 


(203) 576-6556 (days) 

$8 per year 

Hardware, software, anything what- 
soewe: to do with computers 


, Established August 1977 with 40 


New Jersey 


And BASIC does what it should. But if you're ready to step up 
from Beginner's All-purpose Symbolic Instruction Code, look 
at OPUS, the high-level 8080/Z80 language from A.S.I. ... roots 
in BASIC, but designed for business applications. OPUS gives 
you the capabilities you need, like extended precision, string 
handling, and easy formatting. OPUS/TWO takes up where 
OPUS/ONE leaves off, allowing subroutines, overlays, and 


extended disc file management. 


But we didn't stop there. OPUS programs and data are 
directly upward-compatible, all the way up through TEMPOS, 
A.S.[.’s multi-user, multi-tasking operating system. 


Ask your dealer, or contact A.S.I. We'd like to tell you more. 


$99.00 
....... 9385.00 


ADMINISTRATIVE SYSTEMS, INC. 
1642 5, Parker Road, Suite 300 


Denver, Colorado 80231 
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OPUS/TWO 
TEMPOS 


ORDER A MANUAL NOW and we'll apply the price 


Zips 10000 - 20000 


1, 


New York Amateur Computer Club 


paid members and 150 on the mailing 2. POB 106, Church 51 Station 
list. New York МҰ 10007 
3. Varies 
. Amateur Computer Group of 5. Untitled, monthly 5 to 10 page 


newsletter 


toward your software purchase. 


OPUS User's Manual 
5.0.5. Manual Set (includes OPUS Manual} 


TEMPOS Manual Set (includes OPUS Manual) .. $20.00 
MASTER CHARGE and VISA accepted, 
Add $1.50 per manual (set) for shipping/handling in U.S. 


(303) 755-9694 
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Glubs aad Newsletiers DIRECTORY, continued 
6. Bob Schwartz or John Frederick 3. New York Institute of Technology 


. (212) 663-5549,866-4298, 


respectively 


4, Second Friday of month — 8080 


group; third Friday of month — 


8, $10 per year regular meeting and 6800 group 
9. Mostly 5100, word processing, some 5. The Stack 
music types. 6. Aileen Harrison 
7. (516) 938-6769 
1. Long Istand Computer User Society 8. $10 per year, $5 students 
(LICUS) 9. 6800 group, 8080 group, Pascal, 
2. POB 322 BASIC, kit building, and 
East Northport NY 11731 troubleshooting. 
3. Commack High School South 
Commack NY 
4. Second Tuesday of each month k жок N 
Е у Мау 
5. Queue (monthly) : or 147 Fostertown Rd 
6. John Vollers or Jim Zukowski Newburgh NY 12550 
7. (516) 493-3612, 586-3555] UM 
757-9329, respectively 5. AEC Newsletter 
8. $3 per year 6. William Callahan |г 
9. Software development and 7. (914] 565-4621 
applications dealing mainly with DEC 8. 25 cent entry fee; $5 
equipment subscription fee [subject to change) 
10. informal group meetings; we try to 9. Correspondence club; newsletter 
have a guest speaker discuss a with emphasis on science and science 
relevant subject of interest. fiction articles. 
10. Readership supported for articles 
1. Long Island Computer Association and stories, nonprofit; glad to hear 
2. 36 Irene Ln E from anyone interested in receiving 


PanaVise tilts, turns, rotates. 
One quick turn of the control 
knob and you securely position 
your work exactly where you 
want it. Holds firmly but gently 
the most delicate electronic 
parts and P. C. boards. 


Whether you're into building 
home electronics, trouble 
shooting, or professional serv- 

| icing... you'll wonder how 
you got along without this mod- 
estly priced ‘extra hand.’ 


Model 396 Wide Opening PanaVise 


Plainview NY 11803 


or contributing to newsletter. 


= 


shown. Ап ingenious variety of other 
interchangeable bases, holders and 
accessories also available. See your 
electronics distributor, or write 

for FREE brochure. 


PA М VASE DM. CE1 a 


5224 Chakemco St., South Gate, CA 90280 


- 
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. Computer Hobbyists in Processing 


(CHIPS) 

POB 4840 

General Electric Co, CSP3-16 
Syracuse NY 13221 

Baker Hall, Electronics Park 
Syracuse 

Usually third Thursday each month 
except July and August 
CHIPS Newsletter 

Dave Flagg or Jerry Green 
(315) 456-1903, 456-7357, 
respectively 


. $4 per year 


Hobby systems of all kinds and all 
applications. 


. Approximately 50 members and 


average meetings attended by 38 to 
45 members. Membership not re- 
stricted to GE and is drawn from 60 
mile radius around Syracuse. 


. Rome Area Computer Enthusiasts 


(RACE) 
RD 1, W Carter Rd 
Rome NY 13440 


. Patty's Stagecoach Inn 
. Second Tuesday at 7:30 PM 
. Micros Along the Mohawk 


Michael Troutman 


. (315) 336-0986 
. Special interest groups around the 


6800 and 8080/Z-80 micropro- 
cessors as well as one for beginners. 


Students Cybernetic Laboratory 
(SCYL) 


. с/о A E Adams 


RFD Box 260 
Chaffee NY 14030 


. Yorkshire NY 

. Irregular 

. Irregular, at present 

. А E Adams or Karl Grampp 


(716) 849-1433 
None 


. Intel 8080, Business applications 
. Club just now becoming reactivated 


and reorganized. 


. Rochester Area Microcomputer 


Society 


. POBD 


Rochester NY 14609 


. Memory Puges 
. Glenn Alexander, president 
. (716) 377-0697 


Ithaca Computer Group 
POB 91 

Ithaca NY 14850 

None 

S Edelman 

(607) 273-3271 

None 

All 


. Electronotes 
. 1 Pheasant Ln 


Ithaca NY 14850 


. None 


None 
Electronotes — Newsletter of the 
Musical Engineering Group 


. Bernie Hutchins 


а 


. 


Ow po CS ka мош 


— 


Co I (сул 


(607) 273-8030 

Newsletter, monthly 22 page issues, 
$20 per year 

Electronic music, including digital 
control of analog synthesizers, and 
special music synthesis techniques 
Back issues and other publications 
are available; write for order forms, 
descriptions and sample issue, 


Pittsburgh Area Camputer Club 
400 Smithfield St 

Pittsburgh PA 15222 

Northway Mall Community Room 
Third Sunday, 11 AM 

Yes 

Fred Kitman 

(412) 391-3800 

$12 per year 

Robots and the MACC 

Meetings consist of а general talk, 
formal meeting and speaker. 


. The Central Pennsylvania Computer 


Club 

1979 Crooked Oak Dr 

Lancaster PA 17601 
Elizabethtown Public Library — 
alternate locations occasionally 
Third Friday on even numbered 
months, fourth Wednesday on odd 
numbered months; 7 PM to 9 PM 
both nights 

Баға Dump 

Joseph Pallas 

(217) 569-3137 

$3 students, $7 adults per year 
{includes subscription to Duta Dump) 
We are a small group (30+ mem- 
bers) which provides help to 
newcomers and fosters interaction 
among system owners. 


PET User Group 

POB 371 

Montgomeryville PA 18936 
PET User Notes 

Gene Beals 

(215) 257-8195 

$5 


Commodore PET information and 
program exchange. 


Philadelphia Area Computer Society 
POB 1954 

Philadelphia PA 19105 

Science Building, LaSalle College 
20th Olney Ау 

Philadelphia PA 


The listings follow this 
form: 
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Meeting location 
Meeting algorithm 
Newsletter or publication 
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Special interests 

Other comments 


t. 
2. 
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Circle 70 оп inquiry card. 


| ЕЕ PUE ЕН ЕН ЕЕ ЕН ЕН ЕН ЕН ЕЕ ЕН БЕ БЕ ЕН БЕ ЕН 
A Great 
Microcomputer 
At A Fabulous 
Price 
From Computer 
Enterprises: 


The VDP-40 


Video Data Processor 


"- 

E Credit Card 
= ы - Ргісе: 
ЕЕ $4207.00 


Cash 
Discount 
Price: 
$4046.00 


Designed for the office or for the home, the (MSAI Video Data Processor, the X 
VDP-40, places a microcomputer well within the budget of the average 
small businessman or systems developer. The VDP-40 may be used to com- a 
puterize the accounting and inventory tunctions of a small business. The 
VDP-40 can communicate to additional VDP-40s or other 8080/85-based 
computers, and can act as à terminal in а data communications network. 


The VDP-40 is a fully integrated system, featuring an 8085 microprocessor, 

32K RAM memory, two 5's-mch floppy disks, 9-inch CRT, heavy-dul d 
power supply, professional keyboard, terminated/regulated аа 
and serial and parallel VO ports іп a handsome cabinet, E 
The (MSAI VDP-40 comes fully assembled and tested. Built-in serial and 
parallel KO ports provide the means to. connect, via appropriate cabling, 
peripheral devices including line printers, modems and auxiliary terminals, 
Built-in expansion capability allows the user to increase the RAM, VO ports 
and number of disk drives. 

SYSTEMS FEATURES. 

* Fully integrated Computing System in a single Cabinet 

High Speed 8085 Processor 

80 x 24 Video Display 

5'A-inch Twin Floppy Disk Drives 

Integrated CRT Display 

Microprocessor-Driven Keyboard With N-Key Rollover 
Terminated/Regulated Motherboard 

Heavy-Duty Power Supply 

Printev/Modem Port Included 

32K RAM Memory Included 

2K ROM Monitor Included 

Disk Expansion Capability in Excess of 4.5 Megabytes of On-Line Storage 
System Expansion? Extra slots in our S-100 bus motherboard and our new 
power supply allow almost unlimited expansion. 

Need more disk expansion? A cantroller option of the МОР-40 allows expan- 
sion to greater than 4.5 M Bytes. 

Add a line printer, an ІВМ compatible tape drive, a modem: all are available, 
with the interfaces and software to make it work for you. 


NO-RISK GUARANTEE 
* Cancellation With No Obligation If WE Don't Deliver In 90 


Days 
* ЖЕСТ Or You May Return Product 
* Plus All Manufacturers’ Factory Guarantees 


Shipping charges: $10 per CPU on larger units; $1.50 per kit. $2.00 min. 
per order. 

Delivery is stock to 30 days on most items, Shipment is immediate for 
payment by cashiet's check, money order or charge card. Allow 3 weeks 
for personal checks to clear. N.Y. State residents add approp. sales tax. 
A*allability, prices and specs may change without notice, 


Operating Hours: 
TM M-W 10-5 EST. 

Th-F 10-8 E.S.T. 

Closed Sat & Sun. 


P.O. Box 71 
Fayetteville, N.Y. 13066 
Phone (315) 63'7-6208 Today! 


ИШ ИШ ИШ ИШ ИШ ИШ БШ ИШ ПЕ ИШ ШШ ИШ ИШ Бә ШШ ИШ ИШ БЕ БН 
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PolyMorphic Systems 


5-100 BUS. FLOPPY DISCS 
BUSINESS & PROFESSIONAL 
SOFTWARE AVAILABLE NOW! 


"HANDS-ON" DEMOS! 


ATLAS 
ELECTRONICS 

1570 THIRD AVENUE 
NEW YORK, N Y. 10028 
212-427-4040 

OUR 25th YEAR 


“МЕМ YORK COLISEUM, SEPT. 15, 16, 17, 1978. BOOTHS 4101-4104. 


Clubs aad Newsletters DIRECTORY, continued 


ne — ————— — 


. Third Saturday of the month, 2 PM 
. The Оши Bus 


Dick Moberg or Jon Bondy 


‚ (215) 923-3299, 642-1057, 


respectively 


. $10 ($5 student) 
. Subgroups on most major processors/ 


computers; starshíp subgroup (for 
space travel simulation with micro- 
computers), computer network and 
Pascal 


. PACS currently has over 250 mem- 


bers and is growing fast. Emphasis 
is placed on education and monthly 
courses are offered on A/D design, 
Pascal, 6502 BASICs, operating sys- 
tems, and many other topics, For 
meeting information and other local 
computer news, dial the PACS hot- 
line: (215) 925-5264. 


. Delaware Users of Microprocessor 


Systems (DUMPS) 


. 2405 Maxwellton Rd 


Stanton DE 19804 


. None 


Jodie S Hobson 
(302) 998-5594 
None 


9. 
10. 


Currently hardware oriented 
Meetings consist of gencral business, 
technical talk o1 demonstration, 
and rap session. 


Zips 20000 - 30000 


GOING TO PC EXPO ’78? 
Then Visit Our “Show Within The Show”! 


Small Business Systems 


USER READY! 


“ EDP POWER SUPPLIES 
• CSC LOGIC PROBES 


September 1978: BYTE Publications Inc 


TECHNICO, INC. 


16-BIT-WORD. FULL SIZE 
DISCS, USER-FORMATABLE 
| SCREENS GENERATOR. 

REPORTWRITER AVAILABLE 
NOW! 


FULL DOCUMENTATION SUPPLIED WITH EACH. 


ATTENTION CIRCUIT DEVELOPERS! 


* AP BREADBOARDING, POWERACE, GREAT JUMPERS 
е B&K PRECISION TEST EQUIPMENT 
* NLS MINISCOPES • ISOTIP CORDLESS SOLDERING 
* OK WIRE WRAP 


MOST ITEMS STOCKED AT SHOW. 


If you can't make it to the show, 
visit our headquarters in New York. 
We are always available to help you 
with the right equipment or 
accessory items. 


. Washington Amateur Computer 


Society 


. 4201 Massachusetts Av, #168 


Washington DC 20016 


. Last Friday of each month, 7:30 PM 
. JWACS ($5 per year) 

. Bob Jones, ediLor 

. For more information, send a SASE 


{о the above address, 


. Microcomputer Investors Association 


2415 Ansdel Ct 
Reston УА 22091 


. As called 

. The Microcomputer Investor 

. Jack Williams 

. (703) 620-2591 

. Nonprofit, professional association, 


$30/member 


. The fundamental purpose of the 


association is Lo facilitate the ex- 


* PANAVISE 


Circle 18 on inquiry сага, 


о Ro m 


шоме Б 


change of data and information relat- 
ing to investments and microcom- 
puters with the express purpose of 
such interchange being directed 
toward maximizing profits in stocks, 
bonds, warrants, stock options and 
commodities, including commodity 
options and fulures straddles. 
Chesapeake Microcomputer Club Inc 
POB 87 


. White Oak Library 


11701 New Hampshire Ау 

Silver Spring MD 

Fourth Monday at 7:30 PM 

7:30 PM 

The Analytical Engine 

Rich Kuzmack 

(703) 821-2873 (поте) 

$12 рег year 

Processoi-oriented special interest 
groups, investors group, store and 
forward system with Bell 103 access 
for message and software inter- 
change, PC networking. 


. Geographically-oriented chapters 


and affiliates in the greater 
Washington DC/Baltimore area. 


. Amateur Radio Research and 


Development Corp (AMRAD) 


. 1524 Springvale Av 


McLean VA 22101 


. Patrick Henry Branch Library 


101 Maple St E, Vienna VA 22180 


. First Monday of each month at 8 PM 


AMRAD Newsletter 
Paul L Rinaldo 


. (703) 356-8918 
. Regular $10, second in household $5, 


student $2. Life: regular $100, 
second in household $50. 


. Computers, amateur radio and 


radioteleprinter operation. 


. Crystal City Computer Club 


3008 Mosby St 

Alexandria VA 22305 
Commissioner's Conference Room, 
Bldg 3, | ith Floor, Crystal Plaza 
Arlington VÀ 


. First nonholiday Monday, 11:30 to 


12:30 
10 


‚ Russell E Adams 


(703) 548-8261 


. $4 per year and $5 with newsletter 
. Assist newcomers and interchange of 


programs and idcas 


. Have small library, occasional classes, 


48 members; affiliated with 
Chesapeake Computer Club. 


. Charlottesville Computer Hobbyists 


Club 


. 1928 Arlington Blvd, #209 


Charlottesville VA 22903 
Math-Astronomy Building 
UniversiLy of Virginia 


. Second Monday of each month 


No name, monthly if possible 


. Richard A Stanley 

. (804) 296-5583 or 293-7976 

. $2 per year (supports newsletter) 
. Software, systems and hardware, 


1. ІВМ 5110/5100 Users Group 
2. 5541 Parliament Dr 
Suite 104 
Virginia Beach VA 23462 
5. Not yet, but probably every other 
month 
6. Richard E Easton 
7. (804) 490-0154 
9. Specifically oriented toward IBM 
5110 or IBM 5100 installed users 
10. Especially interested іп 5110-5100 
applications in the health care 
field. 
1. Tidewater Computer Club 
2. 677 Lord Dunmore Dr 
Virginia Beach VA 23462 
3. Electronic Computer Programming 
Institute, Janaf Office Bidg, Janaf 
Shopping Center, Military Hwy and 
Virginia Beach Blvd in Norfolk VA 
4. 7:30 PM first and third Tuesdays 
each month 
5, None as of yct 
6. C Dawson Yeomans, publicity 
chairman 
8. $6 for six months 
9. Discussions cover hardware and 
software, system demonstrations. 
10, New members are always welcome. 
1. Dyna-Micro Users Group 
2. POB 1053 
Lexingtan VA 24450 
5. Digital Directions 
6. Dr Frank А Settle Jr 
7. (703) 463-6244 
8, $15 initial fee 
9, Items of interest to users of Міпі- 
Micro and Dyna-Micro designers 
marketed by E&L Instruments Inc. 
1. West Virginia Computer Society 
2. 167 Iroquois Trail 
Ona WV 25545 
3. Dunbar City Park, Dunbar WV 
5. "Oscillations" of the West Virginia 
Computer Society 
6. Bill England, president 
7. [304) 736-9794 
8. $12 per year, also family and student 
duces; newsletter subscription $6 per 
year 
9. Any and all phases of computers 
and associated equipment; digital 
electronics 
10. Everyone is welcome to attend 


meetings. Member МАСС, 
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HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! 


As featured 
in POPULAR 
ELECTRONICS 


Shown wilh 
— Ak Memory Boards, 
GIANT ЕСІН" & Ringe Board. / 


Stop reading about Computers and yet your hands on one! With 
ЕТЕ UL and our new Short (Course by Tom Pittman, you сип 
master compulers in no dime at all! EL N demonstrates all 9t 
commands an КСА 1402 can execute and the Уо Course 
quickly teaches you how to use each of the 1802s capabilities 
ELF Ils video oulpul lets you display ап alphanumeric 
readoul of graphics on any TV screen or video monitor plus 
enjoy the bisa video games, including an csciting. new 
targeU/missile gun game that was specifically developed for 
ELF Ul. 
But that's not all. Once you've mastered computer funda- 
mentals, ELF И can give you POWER wah add-ons that are 
among the most advanced found anywhere. No wonder IEEE 
chapters plus hundreds of universities and miyor corporations 
have chosen the ELF ЇЇ to introduce their students and per- 
sonnel to microprucesser compuling! 


Learn The Skill That May Soon Be Far 
More Important Than Your Coltege Degree! 
The ability to use a computer may soon be mure important to 
your earning power than a college degree, Without a knowl- 
edge of computers, you are always at ihe mercy of others when 
it comes to solving highly complex business, engineering, in- 
dustrial and scientific problems. People who understand com- 
puters can command MONEY and to gel m on the action, you 
must learn computers, Otherwise you'll he left behind. 


ELF ii 13 The F-A-S-T Way To Learn 
Computer Fundsmentalal 

Regardless of how minimal your computer background із now, 
you can learn lo program a computer in almost no time at alt. 
Thats because Metronics has developed a special SAvrt 
Coree on Microprocessor did Compiter Progrumminy in 
nontechnical kingunge that leads учи through every one of the 
RCA COSMAC 1402's capabilities so you'll understand 
everything ELF H candu.. and how te get ELE H to doit! 

АН 91 commands that un 1802 can execute are explained to 
you, step-by-step, The text, writlen for Netronics by Tom 
Pittman, is a Iremendows advance over every other program- 
ming book in print. , 

кетей specifically lo the ELF ІІ. at's loaded with “hands 
on" illustrations, When you're finished, ELF И and the 1802 
will no longer hold апу mysteries tu you. 

{п fact, not only will you be able to use à personal computer 
creatively, e pron be able to rend magazines. such as 

YTE...INTERFACE AGE.,.POPULAR ELEC- 
TRONICS and PERSONAL COMPUTING and under- 
мапі the articles, 

if you work with large computers, ELF 1E and our short 
Course will help you te understand what makes them tick. 


A Dynamite Package For Just $99.951 
With ELF И, you learn ta име machine jin d: funda- 
mental language of all computers. Higher level languages such 


Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits—the 
very first night —even if you've never used a computer before! 


» ELF Il... RCA COSMAC 
торот COMPUTER 59955 


as FORTRAN and BASIC тим be translated into machine 
language before a computer can understand them. With ELF 
It you build a solid foundation in computers so you'll really 
know what you're doing, no matter how complicated things 
et. 

и Video output also makes ELF П unique among computers 
selling for such a low price. Attached to your TV set, ELF II 
becomes a fabulous home entertainment center, [ts capable of 
providing endless huurs of fun for buth adults and children of 
all ages! ELF сап create graphics. alphanumeric displays 
und fantastic video games. 

No additional hardware is required to connect ELF 1I to 
your TV's video input. If you prefer toconnect ELF П to your 
antenna terminals iastead, simply usc a low cost RF modulator 
(to order one, see coupon below). 

ELF H's 5-card expansion bus (connectors not included) 
allows you tu expand ELF 11 as your needs for power pows. if 
you're an engineer or hobbiest, you can also use ELF f] as a 
counter, alarm, lock, thermostat, timer or lefephone dialer, or 
fur countless other applications. 


ELF Il Explodes Into А Giantt 


Thanks 10 ongoing work by RCA and Netronics, ELF 11 
add-ons are among the most advanced anywhere. Plug in the 
GIANT BOARD“ and you can record and play back programs, 
еби and debug programs, communicate with remote devices 
and make things happen in the outside world. Add Klisge Board 
to get ELF I to solve special problems such as operating а 
more complex alarm system or controlling a printing press. 
Add 4k RAM board and you can write longer programs. store 
morc information and solve more sophisticated prublems. 
Expanded. ELF 11 is perfect for engineering. business, 
industrial, scientific and personal finance applications. No 
wher small computer anywhere near ELF II's low price is 
bucked by such an extensive research and development pro- 


gram. 

The ELF-BUG'* Monitor is an extremely recent break- 
through that lets you debug programs with lightening speed 
because the key to debugging is 10 know what's inside the 
registers of the microprocessor and, instead of single stepping 
through your program. the ELF-BUG'* Monitor, utilizing 
break points. lets you display the entire contents of the regis- 
ters un your ТУ screen at алу point in your program. You find 
out immediately what's going on and can make any necessary 
changes. js pita i» further simplified by displaying 24 
bytes of RAM with full address, blinking cursor and auto 
scrolling A must for serious programmers! 

Netronics will soon be introducing the ELF 11 Color 
Graphics & Music System—more breakthroughs that ELF 11 
owners will be the first to enjoy! 


Now BASIC Makes Programming ELF Il Even Easier! 
Like all computers. ELF I} understands only "machine 
language” —the language computers use to lalk to each other. 
Ви. to make life easier for you, we've developed an ELF 1l 
Tiny BASIC. lt talks to ELF И in machine language for уси sa 
that you can program ELF ІІ with simple words that can be 
iyped put on a keyboard such as PRINT. RUN and LOAD. 


"Aak Now What Your Computer Can Do... 
But What Can it Do For YOU!" 
Don't bc trapped into pure dinosaur simply because you 
сап afford it and it's big. ЕГЕП is more usefuf and more fun 
than “big name" computers that cost a lot more money. 

With ELF И, you learn to write and run your owa programs. 
You're never reduced to being а mere keypunch operator, 
working blindly with someone else's predeveloped software. 

No matter what your specialty is, owning a compuler which 
re really know how to use is sure to make you а leader, ELF 

lis the fastest way there is to get into computers. Order from 
the coupon below! 


prea. 


NOW AVAILABLE FOR ELF iI— 


O Tom Pittman's Shori Course On Mi- 
croprocessor & Computer Programm- 
ing teaches you just about everything 
there is to know about ELF H or any 
RCA 1802 computer, Writien in non- 
technical language, (Us a learning 
breakthrough for engineers and layrmen 
Alike. $5.00 pant pad! 

QO Deluxe metal cubinet with plexiglas 
dust cover Jor ELF И, $29.95 plus 
$2.50 p&h. 

ПЕРЕН connects to the video input 
of your TV set. ІШ you prefer to usc 
your antenna terminal, urder ВЕ 
Modulutor, 58,95 postpaid. 

D GIANT BOARD™ kil with cassette 
VO, RS 232.С/ТТҮ VO, 8-hit P VO, 
decoders for 14 sepurute (40 instruc- 
tuns und u system munitorfeditur, 
$39.95 plus $2 p&h. 

i] Kluge t Prototype? Board accepts up 
10 36 ІС. $17.00 plus $1 ph. 

O 4k Static RAM kil. Addressable tu 
any $k page to 64k. $H9,95 plus $3 рап. 
E Geld plated Н6-ріп conneciors (onc 
required for each E board). $5.70 
postpaid. 

LI Professional ASCII Keyhoard Ки 
with 128 ASCI upperflower cause set, 
96 printable characters, onboard Tegu- 
lator. harit: logic selection and choice 
of 4 handshaking signals tu mate with 
атом any computer. $64.95 plus $2 


Circle 280 on inquiry card. 


O Deluxe meta! cabimet for ASCII 
Keyboard, $19.95 plus $2.50 p&h. 
DELF Н Tiny BASIC on cassette 
tape. Commands include SAVE, 
LOAD, 2. х, +, ( 1, 26variables A-Z, 
LET, IF/THEN, INPUT, PRINT, 
GO TO, GO SUB, RETURN, END, 
REM, CLEAR. LIST. RUN, PLOT, 
PEEK, POKE. Comes fully docu- 
mented and includes alphanumeric 
generator required to display al- 
рһапитегіс characters directly on your 
TV screen. without. additional hard- 
ware. Also plays tick-tack-toe plus a 
drawing game that uses ELF H's hex 
heyboard as a joystick. 4k memory re- 
quired, $14.95 postpaid, 
CI Tom Pittman's Short Course on Tiny 
BASIC for ELF 11, $5 postpaid. 
O Expansion Power Supply (required 
when adding 4k RAM). $34.95 plus $2 
p&h. 
O ELF-BUG™ Deluxe System Monitur 
on cassette tape. Allows displaying the 
contents of all registers on your TV at 
нау puint in your program. Also dis- 
plays 24 bytes of memory with full ud- 
dresses, blinking curser and auto s rol- 
ing. A must for the serious program- 
mer! $14.95 posipaid. 
Сотіпр Soon: A-D. D-A Converter, 
Light Pen, Cantroller Board, Color 
Graphics & Music System...aad 
more! 

Сай or write tor wired prices! 


Netronics R&D Lid., Dept. 0000 
333 Litchfield Road, Phone | 
New Milford, СТ 06776 (203) 354-9375 | 


Yes! 1 want to run programs at һата and 

have enclosed: O 999,95 plus $3 postage | 

8 handling tor RCA COSMAC ELF Н kil, 

L $4.95 for power supply (теси), | 

Г; $5 (ог ВСА 1802 User's Manuali, O 

lor Short Course on Microprocessor & | 
Computer Programming 

СІ want mine wired and tested wiih 

power supply. ACA 1802 User's Mangal 

and Short Course included tor just $149.95 | 

plus $3 p&h! 

О | am also enctosing payment {пиш | 

posiage & handing) for the items checka 

al the left. 

Tolal Enclosed (Conn. res. add tax) 

$ O Check here if 

ге аге enclosing Money Order ог Cashier's 
heck to expedite shipment. 

USE YOUR D VISA O Master Charge 

(Interbank 4 } | 


Account # — 

Signature. - _—— Exp. Date 

PHONE ORDERS ACCEPTED (203) 354-9375 | 
Print 


Мате з nua 

Address = — cc | 
Су. = =_= | 
State Zip 


DEALER INQUIRIES INVITED = 
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Clubs and Newsletters 


-— 


. Indian River Computer Society 
2. FIT Elect Eng Dept 
Country Club Rd 


1. Triangle Amateur Computer Club fest/computer fest which is held Melbourne FL 32901 

2, POB 17523 annually first weekend in June. 3. Florida Institute of Technology 
Raleigh NC 27609 ———————— Коот 112 

3. Dreyfus Auditorium 1. Okaloosa Computer Hobbyist Club 4. First and third Thursdays of each 
Research Triangle Park 2. 32 Denton Blvd, NW #72 month at 7 PM 

4. Last Sunday of each month at 2 PM Fort Walton Beach FL 32548 5. THE pBUS (monthly) 

5. Newsletter 4. Every second and fourth Tuesday 6. Frank Canova, president 

6. Russell О Lyday Jr 6. Loretta R Guske, secretary 7. Messages аі: (305) 723-3701 ex1 330 

7. (919) 787-4137, 541-6957 7. (904) 242-5938 8. 53 initiation fee, $2 per quarter 

8. Subscription fee $6 per year m - 9. Wide interest range from how to get 

9. Introductory as well as advanced 1. Central Florida Computer Club started to large system applications. 
topics discussed at each meeting. 2. 2821 Sunset Rd Many members arc involved in home- 


brew 8080, 6502, 6800, Z-80 and F8 
systems, although other systems are 
used by members as well. 


Apopka FL 32703 
3. Basement of Orlando Utilities Bldg, 
Zips 30000 - 40000 500 S Orange Av, Orlando FL 
4, Third Sunday of each month, 2 PM 
5 


. Notes on last meeting and points of . Birmingham Microprocessor Group 


А 1 
1. Atlanta Area Microcomputer 2. 774 Twin Branch Dr 


5 ККИ é joha W M шыны Birmingham AL 35226 
Atlanta GA 30357 1. (305) 862-1329 3. “Тһе Computer Center” (temporary) 
3. Decatur Federal Savings 8. $10 per year 4. Fourth Sunday each month at 2 PM 
Dunwoody Village 9. Helping newcomers to the world of 5. Newsletter 
4, Last Wednesday of each month computers; programming classes; 6. Joe Callaway 
5. AAMHC Newsletter keeping up Lo date on the latest 7. (205) 933-7806 
6. Jim Stratigos innovations in the computer world. 8. $6 per year 
7. (404) 894-3505 (days), 10. In progress: complete list of mem- 3. None 
457-8030 (nights) bers showing type of equipment by 
8. $10 per year " CPUs; type of occupation; telephone А 
9. Personal computing; 6800 and 8080 numbers (werk and home); use of Zips 40000 - 50000 
10. Club participates in the Atlanta ham computers, 


1. Amateur Computer Society of 
Columbus OH (ACSCO) 

2. Computer Data Systems 
1372 Grandview Av 
Columbus OH 43212 


5-100 BUS COMPATIBLE. The EMM 1104 single card plug-in memory has i Cenler of Scienca and Indusi 


. а 4 i 3 

been field tested and proven in a variety of systems including the Poly 88, - 

IMSAI, MITS, COMPAL-80, TLD aud CREMENCO. 16K BYTES ON A CARD. + 4 a oe every manih, 

Convenient plug-in card, fully burned-in, tested and guaranteed by one of 5 i/0 

the industry's largest memory suppliers. NMOS STATIC RAM. The 4K * : 

stalic RAMs have been proven in applications ranging from single chip : idR. president 

memories to ІВМ 370 add-on systems. They are fasi, 8. $10 per veut 

тїнї. and no refresh cycle is required. + Р ЕПП 3. Perona computer ner working, 

See ynur dealer, or contact us for complete information. implementation of SAM 76 lan- 

. guage versions and amateur 

S-100 Bus Compatible Memory radio applications. 


1. The Cleveland Digital Group 
2. 8650 Harvard Ау 
Cleveland OH 44105 
3. Same 
4. Third Sunday of the month, 2 PM 
5, The Shift Register 
6. David A Rolnicki, chairman: 
programs committee 
7. (216) 524-2434 
8. $10 per year 
10. Informal meetings held every 
Tuesday night 7:30 on. Speakers 
come on a regular monthly basis 
(Sunday meetings). 


16K bytes on a card 


NMOS static RAM 


1. Goodyear Computer Club 
2. clo | Е Derry, D-109E PIT 1 
Goodyear T&R Co 
Akron OH 44316 
3. Goodyear Hall, 8 PM fourth Tuesday 
cach month 
am 4. IAG meets 7 PM before club meeting; 
Commercial Memory Products, a Division of Electronic Memories & Magnetics Corp. club mecis at 8 PM, business, 
12621 Chadron Avenue * Hawthorne, California 90250 * Telephone (213] 844-8881 speaker, demos; HG mects at 9 PM 


5. The Lute Edition 
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Circle 378 on inquiry card, 


Custom Build Your Own 
Microprocessor System 


6. R Messner, Goodyear Aerospace 
Corp, D-47063, Akron OH 44315 


ASYNC SYNC 
7. (216) 794-7265 CPU do aber VÒ Board Mamor 
8. $10 per year am Modem Board 
9, Investment analysis group (1AG), шала, 


hardware group (HG), software 
group — under discussion (SG), 
setting up club library reference 
service for magazine exchange. 

10. Have club Xerox CF-16 (Goodyear 
surplus) and Burroughs accounting 
machine. Looking for space to set 
up. Goodyear employees can tele- 
phone into GAC Sigma 9, 5 PM to 
midnight seven days a week using 
HG modem or equivalent, Mem- 
bership not limited to Goodyear 
employees, 


Cabinet with Power Supply 
Board Features: 


* F-8 CPU with 2K RAM, 4K ROM and 2K PROM 
e Asynchronous 2-Channel I/O; Full Duplex, RS-232-C 
e Synchronous I/O; Half or Full Duplex, CRC, RS-232-C 
е Static Memory with 2K RAM апа 4K ROM, 2K PROM 
e Static Memory with 8K RAM and 2K ROM, Battery Back-Up 
е FSK Modem; TWX/DDD Compatible, Dial Tone and 
Call Progress Detection, Multi-Tone Dialing 


Cabinet Features: 


° Front Panel PC Card Access 
е Removable Top Cover for Troubleshooting Ease 
е Common-Buss Motherboard allows Random Card Placement 
е Rear Panel Cooling Fan and Optional EIA Connectors 
For additional information regarding your specific 
application, call or write UTEC today. 


UNIVERSAL TECHNOLOGY INC. 
871 Aliwood Road. Clilton, М.) 07012 


Phone: (201) 779-0430 


wire wrapping center 


WIRE WRAPPING КІТ WK-5 


CONTAINS: 

Batlery Too! BW-630 

Hobby Wrap Tool WSU-30 M 

PC Edge Connector CON-t 

DIP/IC Extractor Tool EX-1 

DIP/IC Insertion Tool INS-1416 
PC Card Guides & Brackets TRS-2 
Mini-Shear with Safety Clip SP-152 
14, 16, 24 and 40 DIP Sockets 
Terminais WWT-1 

Tri-Color Wire Dispenser WD-30-TRI 
Hobby Board H-PCB-1 


The listings follow this 
form: 


Name of organization 
Mailing address 

Meeting location 

Meeting algorithm 
Newsletter or publication 
Contact person 

Contact phone number 
Dues or subscription fees 
Special interests 

Other comments 


fo wr 9o га Indie Ud а 


-— 


AUD $1.00 FOR SHIPPING 
(М. Y. CITY AND STATE RESIDENTS ADD TAX) 


OK MACHINE & TOOL CORPORATION 
3455 Conner St., Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091 
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Ап advanced 
desktop data center 
for $1,995? 
Quitcherkiddin*, 
TANO. 

No Kiddin. 


OUTPOST 


91990 


Rugged unit * Full ASCII 
keyboard • 24x80 character 
CRT е 32K bytes RAM е 
M6800 CPU е Mini-floppy 
disk drive and controller 
• BASIC software package e 
Over 20 Applications pack- 
ages available е User docu- 
mentation. 


DEALER INQUIRIES 
INVITED 


pe ann car ung Order Form 
Send me ——— Outpost 11's. De- 
posit $200 each, plus $35 freight 
and insurance. (Pay balance on 
delivery.) 
Name 


Firm/Title 


Shipping Address 


Phone 
Signature 


TANO 


Corporation 
4521 W. Napoleon Avenue 
Metairie, La. 70001 
(504) 888-4884 
TWX 810-591-5229 


heme se mmo c — sSsocosaeawomoom 


"Оол your kidding 
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Clubs sad Newsletters 


Compute, Evalute, Trade 
POB 104 
Tipp City OH 45371 


a IUPUI, Indianapolis IN 


Last Wednesday in month 
Byte Back 


. Charles Tyzzer 


None 
Business systems. 


Dayton Microcomputer Association 


2. Dayton Museum of Natural History 


2629 Ridge Ay 
Dayton OH 45414 


. Same as above 


Last Tuesday of month, 7:30 PM 


. Dayton Microcomputer Association 


Data Bus 


. Dean Lampman, president 


Marilyn Mix, vice-president 
Jack Steele, secretary 

(513) 984-2084, 253-9468, 
256-8005, respectively 


. $10 per year includes Data Bus 


The 6800, 8080, 5502 special 
interest groups meet individually 

at least once a month 

For the past two years we have held 
a 1 day show of computers for the 
public. This year we demonstrated 
at the Dayton Amateur Radio Con- 
vention and at the National Airborne 
Electronics Conference. 


Apple | Library 


2. 51625 Chestnut Rd 


Granger ІМ 46530 

Mail 

Joe Torzewski 

(219) 272-4670 

Stamp apprecíated for reply 
Promote Apple | computer 


Floyd County Computer Enthusiasts 
RR#2, POB 466A 

New Albany ІМ 47150 

Varies 

Set meetings are uncommon 

None 

Nathan Engle 

None 


. Software, robots, artifical 


intelligence 

Most of our members are high school 
level and we are making an effort 10 
gel a computer center іп Lhe local 
school system. Any help we can get 
would be much appreciated. 


, Purdue University Computer 


Hobbyist Club (PUNCH) 


. Воот 67, Electrical Engineering Bldg 


Purdue University 
West Lafayette ІМ 47907 


. Matthews Hall, Purdue University 
. Monday nights, 7 PM 


PUNCH newsletter, published 
irregularly 


. Don Gille, president 
. (317) 463-2340 
. $2 annual Чис 


General hardware and software 


DIRECTORY, continued 


design, hobbyist activities, sponsoring 
the annual IEEE computer show at 
Purdue (March 24 1979). 


10. 


м ot 


. 


. Southeastern Michigan Computer 


Organization (SEMCO) 


. POB 9578 


Detroit МІ 48202 


. Ford Automotive Safety Center 


Auditorium, Dearborn М! 


. Second Sunday of every month at 


7PM 
Data Bus 


. Jim Rarus, president 
‚ (313) 775-5320 (24 hour club news 


line) 


. $10 per year or $6 per year 50 miles 


from Detroit 


. We have a number of special interesi 


groups (SIGs). The following arc 
some of our interests: Radio Shack, 
S-100 bus, KIM, 6800, Digital Group, 
RCA 1802, Heathkit, medical appli- 
cations, SIG-BIG large machines and 
microinterfaces. A number of our 
members are also employed and 
interested in automotive applications. 
Charter member of the Midwest 
Affiliation of Computer Clubs 
(МАСС); host 1978 Computerfest; 
active in giving talks to educational 
institutions; access to club computer 
message service; free time to club 
members on HP 2000 BASIC system. 


. Mid Michigan Computer Club 
. 15151 Ripple Dr 


Linden МІ 48451 


. Various places (members' homes) 


Irregular 

None 

Tony Preston 

(313) 735-5279 

None 

Helping beginners select equipment; 
program library. 


Zips 50000 - 60000 


1. 
2. 


3. 


ога бл 


Eastern lowa Computer Club 
POB 164 

Hiawatha ІА 52233 

REC Bldg, basement 

999 35th St 

Marion JA 

Last Sunday of month 

Yes 


Quad City Computer Club 
2155 W 30 St 

Davenport 1A 52804 
Rock Island Arsenal 

Rock Island IL 61201 
Monthly newsletter 

Cecil Fretwell 

(319) 386-3723 

$6 per year 


Durant Computer Club 
901 S 12th St 


LEARN TO 


Watertown WI 53094 1, Fargo-Moorhead Computer Club 

3, Meets at above address (FMCC) » h 

4, Fourth Monday at 7 PM 2, POB 2017 || RO - V 

6. Bill Shier, president Fargo ND 58102 

9. System building 3. First Thursday: NDSU Fargo ` ` »EUER^ d 

10. 15 members. Third Thursday: MSU Moorhead M K ROC ӨМІ l І ERS 

X OE Б 4. ee third Thursdays at 7:30 PM And at an affordable price. The 

‚ Small Computer Engineering 6. Dan Kary тм : 
Association of Minnesota 7. (218) 233-6682 Modu-Learn"^ home study course 

2. POB 4244 8. $5 per year from Logical Services. | 
St Paul ММ 55104 9. Circuit design, promoting small Now you can learn microcomputer 

3. University of Minnesota, Mechanical computer interest; general pro- programming in ten comprehensible 
Engineering Bldg, Room 4 gramming. lessons. At home. In your own time. Al 

4. Last Thursday of month at 7:30 PM 10. About 80 members on list. your own pace. 

5. Twin vie Technical Hobbyist You learn to solve complex problems 

6. Mike Young 1. Missoula Amateur Computer Club by breaking them down into easily 

7. (612) 884-2841 2. 2203 E Crescent iGcrammed- modules, P sdb 

9. Hardware of different systems. Missoula MT 59801 progra - b Meis repar y 
8080, 6800, 6502, MP-12, 1802 user 4 First Monday of month professional design engineers, the 
groups. 6. David Eggebraaten Modu-Learn™ course presents sys- 

10. 685 members. 7. (406) 728-5657 tematic software design techniques, 
8. No dues structured program design, and prac- 

1. Resource Access Center 9. All aspects of microcomputers for lical examples from real 8080A 

2. 3010 4th Av 5 persons in western Montana. micro-computer applications. All in a 

Р Е лы modular sequence of 10 lessons, . 

е аралар шаны іі : more than 500 pages, bound into one 
теш, Association of Zips 60000 - 70000 practical notebook for easy reference. 

5, We publish Twin Cities Technical 1. CACHE (Chicago Area Computer You get diverse examples, problems, 
Hobbyist as a service to several local Hobbyist's Exchange) and solutions. With thorough back- 
computer clubs, whose newsletters 2. POB 52 ground material on micro-computer 
are contained therein. South Holland IL 60473 architecture, hardware/software trade- 

6. R Koplow 3. Northern Illinois Gas Bldg, Golf and offs, and useful reference tables. А! 

7. (612) 781-7608 Shermer Roads, Glenview IL for only $49.95. 

8. None 4. 1 PM, third Sunday of month, July ; 

9, We are а special educational and excluded. For $49.95 you learn design tech- 
research program in EDP and general 5. MicroSCOPE and meeting niques that make Software work for 
technical aid to inner city, nonprofit announcements you. Modu-Learn'" starts with the 
community services. We sponsor 7. Hotline (recorded announcement), basics. Our problem-solution ap- 
microhobbyist clubs and newsletters. (312) 849-1132 proach enables you to "graduate" as 

8. $10 per year a programmer, 

1. Minnesota Computer Society 9. More general than special — CP/M ; А : 

2. POB 35317 local users group; SOL/Cuts and Circle the reader Service number be 
a low to receive our free descriptive 

nneapolis MN 55435 8080-Tarbell cassette software brochure and-coursë Gullide 

3. Brown Institute, 3123 E Lake St libraries; computer aided instruction ` 
Minneapolis MN group getting started; North Star Use your Master Charge or VISA 

5. Tid BITS users; Digital Group Users, etc. card to order today. Call Pat at (408) 

6. Jean Rice 10. Regular presentations by manu- 245-8855. 

7. 941-1051 facturers, stores and fellow 

8, $7 per year includes subscription to hobbyists, 
the newsletter 

9, 8080, 6800, 2-80, 6502, 2650, 1. ICE 9ine Inc 
1802, 8085, TRS-80 2. POB 291 ] 

10, Board meeting, film, show and tell, Western Springs IL 60558 11 ИЙЕ 
main speaker, business meeting, and 3. Various dinner meeting locations ШЕ! 
random access session. 5. {се 9ine Journal — 5! 

6. R A Hoekstra 

1. XXX-11 7. (312) 530-0067 

2. S14 S 9th St 8. Newsletter subscription is $10 per 
Moorhead MN 56560 year 

3. By mail 

4. Monthly ——— 

7. (ata) 235.6682 The listings follow this 

9. Computer control; тасһіпс- form: 
independent software 

1. Name of organization 
2. Mailing address 

2 RR 2 POR Ss p 3. Meeting location Circle 215 on inquiry card. 
Rapid City SD 57701 4. Meeting algorithm 

5. Yes " Pike un or publication Р.О. Box 60968 

6. Jay Roman . Contact person 

7. (605) 341-5030 7. Contact phone number pet ethos 94088 

9, Communication via newsletter 8. Dues or subscription fees 
information about RCA 301/ 9. Special interests 

10. Other comments 


UNIVAC Series 70 users, equip- 


LOGICAL 


SERVICES INCORPORATED 
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ment, and software. 
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BETTER 


BASIC 
FOR SOL 


Introducing G/2 Extended 
Basic for Processor Tech- 
nology's SOL computer 
series. The best Basic you 
can buy. 

Developed by Micro- 
soit," the industry leader in 
microprocessor languages, 
and fully debugged and 
field-proved, this 15.5K pro- 
gram offers such outstanding 
features as string arrays, 
16-digit accuracy, fully 
descriptive error messages, 
automatic line numbering 
and renumbering in selected 
increments, long variable 
names, trace function for 
easy debugging, and many 
other superior capabilities. 

G/2 Extended Basic can 
read tapes written іп PT's 5K 
and Extended Basic. This 
allows you to use all your pre- 
viously developed programs. 

Available now on cassette 
tape with full documentation. 
At your dealer, or write for 
information. 


THEREASON 
YOU BOUGHT Д д, 
YOUR COMPUTER. 


TM 


Consumer Computer Group 
1286 N. Lawrence Station Road 
Sunnyvale, Calilomia 94086 
(408) 134-2910 


бе Sad Newsletters DIRECTORY, continued 


9, 


l imesharing system for members. 
Very informative newsletter with 
over 500 subscriptions. 


. SPC-12 Users Group 
. 7706 W Gregory 


Chicago IL 60656 


. 2704 W North Ау, Chicago IL 60647 
. Soon to be announced 

. Manuel C Martinez 

. [312) 631-6623 

. None at present 


. St Louis Area Computer Club Inc 
. POB 28924 


5t Louis MO 63132 


. Thornhill Branch, St Louis County 


Library, FeeFee Rd and Willowyck 
First Thursday of every month, 7 РМ 


. SLACC STACK 


Frank Curtis, president 


. (314) 993-0589 
. $5 per year 
. Every third meeting is "show and tell 


піс.” Special groups include: 8080 
homebrew group; modem design 
group; Dura terminal group 


. Tbe club is a Missouri nat-Tor-prolfit 


corparation for educational and 
scientific purposes related to micro- 
computers and personal computing. 
We have a lechnical and software 
library for members’ usc. 


Circle 149 on inquiry card. 


. Computer Network of Kansas City 


1251 Kansas Ау 
Kansas City KS 66105 


. Midwest Research Institute, 425 


Volker Blvd, Kansas City MO 


. Second Sunday of each month, 


6:45 PM 
Thrir-Pur, Earl Day, editor 


. Harold | Schwartz, president 
. (813) 371-2516 (work), 648-5410 


(home) 


. $12 per year 
. Completing modem designed by 


members; hardware schooling and 
design and trading; software school- 
ing; network priorities and software. 


. We arc in the very interesting posi- 


lion since our stark (two years ago] 
to shortly begin a local network. 
We hope Lo be Lying into a nalion- 
wide network late next year, 


. Mid-America Computer Hobbyists 
. РОН 13303 


Omaha NE 68113 


. Commercial Federal Savings and 


Loan, Belleuve NE 


. Second Thursday of each month 


MACH 


. Thomas Г Smith, president 
. 1402) 294-4479 (work), 292-6031 


(home) 


. $5 per year 


1802 SIG and Poly 88 SIG 


. Most club members are military 


stationed al Otfuir AFB, NE, SAC 
Headquarters where a great many 


мый 


computers are used for command and 
control application. 


SCAMPUS 
2215-A Walker Dr 
Omaha NE 68123 


. SCIMP Users Group Newsletter 
‚ Tom Bohon, coordinator 


Zips 70000 - 80000 


1. 


MAR 


M96 


Ww pem m 


CENtrai Oklahoma Amateur 
Computing Association (CENOACA] 


3. POB 2213 


Norman OK 73070 


. Oklahoma Siale Univ Tech, 900 N 


Portland, Oklahoma Cily OK 
Second Saturday, ТО AM 


. CENDACA Newsbits (monthly) 


Lee Lilly or Don Holyoke 


. (415) 737-6121, 329-3209, 


respectively 

$5 per year 

6800 Users Group meets third 
Saturday a1 333 NW Sth, #2308, 
Oklahoma City OK. Dr James Petty 
is the contact person. Demonstra- 
lions and special programs planned 
for cach CENOACA meeting. 


. Newshbits accepts free nonbusiness 


classified advertising [space avail- 
able] and very low cost business 
advertising. СЕМОАСА was 
organized in January 1976 and in- 
corporated as a nonprofit organi- 
zation under the laws of the state 
of Oklahoma in June 1976 ta 
"provide a forum for the exchange 
and dissemination cf information 
among members concerning the 
computer arts and sciences." 


. The Tulsa Computer Society 
. POB 1133 


Tulsa ОҚ 74101 

Tulsa Vocational Technical School 
Seminar Room 3420 

E Memorial Dr 

Last Tuesday of month at 7:30 PM 
The ПО Port 

Jerry Henshaw 

(918) 836-7364 

$6 per year 


The Computer Hobbyist Group of 
North Texas 

РОВ 1344 

Grand Prairie TX 75051 

UTA, University Hall, Room 108 and 
UTA, Green Center, Room 21530 
| PM, third Saturday; і PM, first 
Saturday, respectively 

Printed Circuit 

Bill Fuller 

$7 per year 

TRS-80, 5502, PET, 9900, Digital 
Group. 


. Houstan Amateur Microcomputer 


Club 


m 


POB 37102 

Houston TX 77036 

Various 

Second Friday and fourth Tuesday 
NYBBLE 

Troxel Ballou 

(713) 661-6806 

$12 per year 


OUR a Cs br 


Ј5С Computer Hobbyist Club 
сро EPA/L W Jenkins, president 
NASA LB] Space Center 
Houston TX 77058 


. Gilruth Research Center, LB) Space 


Center 

First Thursday, third Monday 5 
to 7 PM 

Mecting announcement flyer 
ЕРАН W fenkins, president 

$7 per year first class mail 

$4 per year JSC interoffice mail 


. Our BY TE subscription is mailed 


to JM6/Technical Library where il 
is available to club members and 
others in the periodical arca. 


Texas A&M Microcomputer Club 
РОВ М9, Aggieland Station 
College Station TX 77844 


. Room 203, Zachry Engineering 


Center, Texas A&M University 
Alternate Wednesdays, tutorials 
on other Wednesdays 


. In process of publishing first issue 


Larry Wayne Brown, president 


. (713] 693-5748 
. $5 per semester or $ 10 per year 
. APL committee (8080); BASIC 


committee (5800); hardware and 
software tutorials; Micro Expo "79, 
Micra Expo '79 to be held March 
2,3, and 4 1979 in the Memorial 
Student Center of Texas A&M 
University. 


Alamo Computer Enthusiasts 


. 7517 Jonquill 


San Antonia TX 78233 


. Room 104, Chapman Graduate 


Center, Trinity University 


, Fourth Friday of every month 


Alamo Computer Enthusiast 
John R Stanton 


. 1512) 657-3069 
. $2 per year subscription 
. All areas, 


Northside Computer Group 


. 5819 Brenda 


San Antonio T X 78240 


. John McClenny Jr 
. No dues 
. 6800, 6809, 6502 microprocessors, 


bipolar bit slices. Projects include 
256 by 256 motion graphics; super 
cheap voice synthesis, making all our 
software ROMable; flight simulator 
program. 


. Permian Basin Computer Group 
. Data Processing Dept 


со Ector County Schools 
РОН 3912 
Odessa TX 79760 


. Midland chapter: Student Center, 


un 


Moe 


Midland College 

Odessa chapter: Elect Tech Bldg, 
Rin 203, Odessa College 

Midland chapter: Second Monday 
each month at 7:30 PM 

Odessa chapter: Second Saturday 
each month at 1 РМ 

None 


. John Rabenaldt 
. Midland: (915) 697-4607 after 6 PM 


Odessa: [915] 332-9151 ext 43 
weekdays 


. None 
. Comsumer (home) computers; 


home-built computers; color 
graphics; Порру disk systems; 
Selectric typewriter interfaces. 


Zips 80000 - 90000 


1. 
2. 


3. 


бо ч 0A 


Southern Nevada Personal 
Computing Society (SNPCS) 
1405 Lucilee S1 

Las Vegas NV 89101 

Clark County Community College 
Cheyenne Campus, Room 1062 
12 noon, second Saturday cach 
month 


. HARD COPY (monthly) 
. Edna H Wells, secretary 


(702) 642-0212 


. Individual, $12 per year; family $18 


per year; student $3 per year 


. Our primary purpuse is Lo assist 


each other in making informed 
decisions when buying cumputers, 
accessories and seltware. 


. We have (May 78) 54 members 


with widely varied technical 
backgrounds. 


. Northern Nevada Computer Club 
. c/o UNSCC 


РОВ 9068 
Reno NV 89507 


, University of Nevada Computing 


Center 


. BPM, second Wednesday, September 


thru May 
None 


, Al Brady 
. (702) 784-4008 


None 


, Information exchange for small 


computers, 


The listings follow this 
form: 


Мате of organization 
Mailing address 

Meeting location 

Meeting algorithm 
Newsletter or publication 
Contact person 

Contact phone number 
Dues ог subscription fees 
Special inlerests 
Other comments 


Owes cw Бы м 


-. 


Circle 149 on iU y card, 


BETTER 


Introducing G/2 Standard 
Basic for the SWTPC com- 
puter series. 1011 load faster 
and do more than you ever 
thought possible. 

Developed by Micro- 
soft,” the industry leader 
in microprocessor languages, 
and proved for more than 3 
years in MITS applications, 
G/2 Standard Basic is now 
available for the first time 
for use with Southwest Tech- 
nical Products Corporation's 
6800 hardware. 

Four to eight times faster 
than the basic you're now 
using, this interpreter offers 
string arrays, extensive string 
functions, Peek, Poke, Wait 
and Continue, direct execu- 
tion of statements in the 
calculator mode, 10 nested 
machine language sub- 
routines, multidimensional 
arrays and much more. And 
it uses only 7K of memory. 

Available now on cassette 
tape with full documentation. 
At your dealer, or write for 
information. 


THE REASON 
YOU BOUGHT г; 
YOUR COMPUTER. 7-4 


IERT GRT Corporation 
Consumer Computer Group 
1286 N. Lawrence Station Road 
Sunnyvale, Califorma 94086 
(408) 734-2910 
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Circle 142 on inquiry card. 


Leave 
your stamp 
oni 


Functional Automation is a young, extremely well- 
financed mainframe computer company and we're offering 
you the challenge of a life-time. We want to give you the 
opportunity to leave your personal stamp on a significant 
project. 

Our computer system employs the first new architecture 
of the 70's. It is a 64 bit mainframe, microprogrammed 
CPU with 128 bit wide WCS, oriented to high level lan- 
guages. The software is primarily implemented in PL/1. 


Openings currently exist All functions include 

in the following areas: responsibility for design 

* Language and implementation. 
Implementation Send your resume to 

* Operating System Mr. Jan Grondstra, Func- 

* System Verification tional Automation, Inc., 

* Device Controllers 118 Northeastern Blvd., 

* Firmware Nashua, NH 03060. 


FUNCTIONAL 
AUTOMATION 


Functional Automation i$ an equal oppariunily emptoyer М Е 


FORTRAN ІУ 


THE MOST EXTENSIVE FORTRAN 
SYSTEM AVAILABLE, RUNNING ON THE 2—80 
* ANSI Standard Fortran IV Compiler 

— Byte, Word, Real, Double, Complex, and 


String data types and operations. 
— Produces efficient and compact code. 


— Compiles up to 600 statements per minute. 
— Expressions in Do loops, output lists, etc. 


* Linking Loader 
— Merges, links, and locates Fortran and As- 
sembler modules. 
— Searches libraries for needed modules. 


* Runtime Libraries 
— ANSI standard formatter. 
— Ali standard mathematical functions. 
— Sequential, Random and Blocked disk 1/0. 
— Supports CP/M, and user-defined devices. 


AVAILABLE NOW!! $349 
OEM Inquiries invited. 


7 mall | 7 Ws E AMF services: me. 


Р.О. Box 2400 Stn. A Champaign, Illinois 61820 


CP/M is a Trademark of Digital Research Group. 


Circle 319 on inquiry card. 


Clubs aad Newsletters 


Zips 90000 - 99999 


1. 
2. 


о IH ә 


О 00 ы Ch Un 4i мю = 


—À 
оо ол 


Glendale College Computer Club 
1500 N Verdugo Rd 

Glendale CA 91208 

Glendale College 

R Unterman 

(212) 240-1000 ext 200 

$2 per year 


. Compucolor-Intecolor Users Group 
. 5250 Van Nuys Blvd 


Van Nuys CA 91401 


. Same as above 

. Bimonthly 

. Stan Pro 

‚ (213) 788-8850 

. $15 first year 

. Business programs; game programs; 


interfacing to other systems; special 
uses and interfaces to machines. 


. Program interchange. 


. San Diego Computer Society 
. POB 9988 


San Diego CA 92109 


. Yes 
. $4 membership donation; $6 news- 


letter subscription 


. Тһе San Diego Computer Society 


is a nonprofit, tax exempt corpora- 
tion whose purpose їз to provide 
its members and the general public 
with a useful source of computer 
related information. 


. Write to above address for mem- 


bership application. 


Homebrew Computer Club 

POB 626 

Mountain View CA 94042 

Stanford Linear Accelerator Center 
and Sherman Fairchild Medica! 
Center 

Printed in newsletter 

Homebrew Computer Club News- 
fetter 

Robert Reiling 

(415) 967-6754 after 7 PM 
Donation of $10 to $12 per year 
requested to pay meeting and 
newsletter costs. 

A sample Homebrew Computer 
Club Newsletter, listing meeting 
dates and location, may be ob- 
tained by sending an SASE to the 
Homebrew Computer Club News- 
letter at the above address. 


The Apple Core 

POB 4816 

Main Post Office 

San Francisco CA 94101 

Yes 

Scot Kamins 

To be determined 

To qualify as a member, you must 
own or regularly use an Apple in 
any memory configuration. 
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DIRECTORY, continued 


. Bay Area Microprocessor Users 
Group (BAMUG) 
. 1211 Santa Clara Av 
Alameda CA 94501 
1450 53rd St, Emeryville CA 
First Thursday of each month 


. Bay Area Microprocessor Users 


Group Newsletter 

. Timothy O'Hare 

(415) 523-7396 

Donations; no dues or fees re- 
quired. 


. The club is open to all interested 


persons. It has an education forum 
every month with guest speakers 
to enlarge computer knowledge. 


. The club also has a software library, 


group buys on equipment and a 
swap meet at every meeting. 


Diablo Professional Users Group 


2. cfo R | Hendrickson 


321 Golf Club Rd 

Pleasant Hill CA 94523 

Library conference room, Diablo 
Valley College 

Fourth Wednesday of each month 
Meeting minutes constitute the 
newsletter 

R J Hendrickson 

(415) 687-8373 

None 

Professional applications of per- 
sonal computer systems. Meetings 
are comprised of speakers, demon- 
strations and random access 
sessions. 


6800 Computer Club 

POB 18081 

San [ose CA 95158 

University of Santa Clara 

First Tuesday of each month 

None 

Ray Boaz 

(408) 269-9522 

None 

Everything on hardware and soft- 
ware for all 6800 systems. 

For 6800 users we provide the 
place to exchange software, discuss 
problems, find solutions to pro- 
blems, evaluate vendors, use limited 


The listings follow this 
form: 


1. Name of organization 

2. Mailing address 

3. Meeting location 

4. Meeting algorithm 

5, Newsletter or publication 
6. Contact person 

7. Contact phone number 

8. Dues or subscription fees 
9. Special interests 

0. Other comments 


-— 


Circle 78 on inquiry card. 


PSSST! 


Tip us offto the name of your 
favorite computer store* and 
we'll send you a 


Verbatim 


Diskette for only 
$ 3 00 including postage. 


------------, 


Май diskette to: j 


| Disk wanted: Mini: 01 10 16 Maxi: Hard Soft 
System 


! Please note name and address of store оп separate sheet. | 
i MasterCharge and Visa OK. Give acct. # and exp. date. l 


Em e m "шыш Жаз a жы ск олы әл» өл» «шы аЙ 


Ж we'll tip him to our Verbatim dealer program. 
Dealers: call 800-523-9350 for details. 


Computer Resources Company 
1437 Gordon St. 
Allentown, Pa. 18102 


Having Reservations Abou Тоди таге? 
HUNT NO MORE! 


Smoke Signal Broadcasting presents the 


50-1 SOURCE GENERATOR 


Program for disassembly of object code into source code 
for direct editing and re-assembly. 


* Output directed to tape or disk with either SWTPCo's 
co-resident assembler format, or Smoke Signal Broad- 
casting's Text Editing System format. 

* Reports number of bytes in source code file, number 

of external labels, number of local labels, and number 

of variables for computing memory space necessary 
to assembly source code generated. 


Only $24.95 (on cassette), $30.95 (on diskette) 


ж 


PI^ 


‚© 2 We're the “CHIEF” in 6800 products software 


‘SMOKE SIGNAL BROADCASTING 


6304 Yucca/Hollywood, CA 90028/(213) 462-5652 


Circle 320 on inquiry card. 
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group buying power and exchange 5. De Bugge 
information on home computer 6. Bob Holz 
news and events. We have a soft- * 1808) 455-0271 or 455-4854 
ware library with programs on tape 8. er year 
{KCS} at cast of reproduction and 9. t JM, Heath, 6800, and PCNET. 
tape. АП inquiries are answered — 
when time permits. 1. Portland Camputer Society 
------- — — ' 4032 SE Grant С 
1. Sacramento Microcomputer Users Portland OR 97214 
Group (SMUG) ‚ Varies 
2. РОВ 161513 Social: First Thursday of each 
Sacramento СА 95816 month; Business: Third Wednesday 
3. SMUG Training Facilities, 59th St and Saturday of each month. 
4. Fourth Tuesday of each month, 5. PCS1976 
7:30 PM 6. Percy G Wood 
5, Push 4 POP 7. (503) 235-9641 
B. $6 per year 8. $10 per year 
9. PET and SOL workshops 9, Language Theory SIG. 
10. Please write SMUG at the address 
above with all meeting, membership 1. Northwest Computer Society 
and other questions. 2. POB 4193 


Seattle WA 98104 

Pacific Science Center 

First and third Thursday of each 
month 

Northwest Computer News 
(206) 284-6109 (message) 

$7 per year 

Timeshare at 50 cents per hour, 


1. Aloha Computer Club Inc 3, 

2. POB 4470 4. 
Honolulu HI 96813 

3. Leeward Community College 

4. First Wednesday of each month, 
groups at 6:30 PM, and meeting at 
8 PM 


м CO ERA 
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TURN YOUR COMPUTER 
INTO A TEACHING MACHINE 


The staff at Program Design did not learn 
about educational technology from a book— 
ме wrote the book! We һауе been innovators in 
such teaching materials a5 programmed instruc- 
tion and multimedia presentations. We also belong 
to that minority in education who actually test ma- 
terials to see that people can learn fram them. 


Now Program Design brings this experience to the personal 
computer field. PDI is devetoping a line of educational and 
game programs for the whole family—from preschool child to 

adults. 


Program Design educationai software uses the computer's full teaching 
potential in exciting and effective ways. Programs are simple to use and 
memory efficient, and most important .. . they teach! 


TAPES NOW AVAILABLE FOR THE TRS-80, PET, APPLE Il 


SAMPLE OUR SOFTWARE FOR $2.00. Send us $2.00. your name, address, and 
type of computer, and we'll send you a tape for your computer with aciual samples of 
our programs. 


Or circle our number on the reply card for a printed catatog. 
Department 200 PROGRAM DESIGN, INC. 11 IDAR COURT GREENWICH, CONN 06830 
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annual computer fair іп April and 
software contests 

First meeting of each month we 
have guest speaker of demonstra- 
tion; second meeting of each month 
is an open forum. News circulation 
is 1000. 


Apple Core Computer Club 

220 М 2nd St #17 

Yakima WA 98901 

| M Perry Institute 

2011 W Washington Ау 

None: monthly notification of 
meeting to members. 

Jerry P Starzinski, president ог 
Russell Miller, secretary 

(509) 452-2540 (after 6 РМ), 
453-7169 (8 AM to 5 РМ), respec- 
tively 

$5 per year 

Many members have SwTPC 6800 
systems. Lively trade of infor- 
mation and programs. Presently 
have eight warking systems, three 
being build. Some members going 
into 8080s and others. 

Club celebrated first anniversary 
May 25 1978 and has grown from 
eight founding members to a pre- 
sent membership of thirty. Lots of 
new and exciting projects in the 
planning stages. 


Anchorage Computer Group 

364 H 6th St 

Ft Richardson AK 99505 

Time and place to be determined 
Monthly date to be determined. 
Constantine T Papas 

(907) 862-1238 

Assistance to the novice home 
computerist. 


FOREIGN and 
INTERNATIONAL CLUBS 
and NEWLETTERS 


1. Microcomputers in Psychiatry 


ы 


ә 00 I CR CA ы 


. 26 Trumbull St 


New Haven CT 06511 
none 


. Microcomputers in Psychiatry 

. Marc D Schwarz MD 

. (203) 562-9872 

. $6 per year 

. A bimonthly newsletter for mental 


heatth prafessionals interested in 
sharing experiences and ideas about 
the use of computers in the field. 
Includes information on 
subscribers' uses of computers 

for psychiatric testing, history 
testing, therapy, research and simu- 
lations. Also includes reviews and 
notices of commercially available 
hardware and software for use 

in a mental health setting. 


. Transaction 


POB 461 

Philipsburg PA 16866 
Transaction 

$3 per year 

Users group and newsletter for 
PET owners. 


1. КІМ-1/6502 User Group 
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. 109 Centre Av 


Norristown PA 19401 


. KIM-1/6502 User Notes 
. Егіс С Rehnke 

. (215) 631-9335 

. $5 for six issues 


А communication medium for КІМ 
users 
Around 2000 members world wide. 


. Buss 
. 325 Pennsylvania Av SE 


Washington DC 20003 


» none 
. Buss: The Independent Newsletter 


of Heath Company Computers 


. Charles Floto, editor 
. $7 for 12 issues 
. Software and hardware compatible 


with H8, H11, or ET-3400. 


. Sample issue available upon request 


mentioning BYTE. 


. TRS-80 Users Group 
. 7554 Southgate Rd 


Fayetteville NC 28304 


. Our group is international so we do 


nol have meetings. 


. TRS-80 Users Group Newsletter 
. R Gordon Lloyd 

. (919) 867-5822 

. $10 per year (ten newsletters, 20 


pages per issue) 


9. Radio Shack TRS-80 computer, pro- 


bi = 
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grams for the TR5-80, and inter- 
facing the TRS-80 to the outside 
world. 


. SR-52 Users Club 
. 9459 Taylorsville Rd 


Dayton OH 45424 
None 


. 52-Notes 
. Richard C Vanderburgh 
. $1 рег issue of 52-Notes; back issues 


start June 1976. 


‚ 52-Notes: style and technical level 


are aimed at individuals with above 
average intelligence and attention 
span, but whose formal education 
may have ended with high school. 
Scope is all of the Texas Instruments 
personal programmable calculators. 
Coverage of the ТІ-58/59 machines 
began June 1977. The SR-52 Users 


Club is a national/international group. 


. Personal Computing Society 
. c/o James White 


The listings follow this 
form: 


Name of organization 
Mailing address 

Meeting location 
Meeting algorithm 
Newsletter or publication 
Contact person 

Contact phone number 
Dues or subscription fees 
Special interests 

Other comments 


1. 
2. 
3. 
4. 
5. 
б. 
7. 
8. 
9. 
0. 
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Circle 40 on inquiry card, 


systems, inc. 


Boards 00 Something 


И your system needs to know 
what time it is, our CL2400 is 
the board for you. The present 
time in hours, minutes, and sec- 
onds is always available for input, 2: 
and is continuously updated by esd 77, 

the highly accurate 60 Hz power CL2400 Real Time Clock 
line frequency. Need periodic in- $98 / Кі $135/ Assembled 
terrups? The CL2400 can do 

that, too, at any of 6 rates. Reference manual with BASIC and 
assembly language software examples included. 


If your system needs on/off con- 
trol of lights, motors, appli- 
ances, etc., our PC3200 System 
components are for you. Con- 
trol boards allow опе 1/0 port to 
control 32 (PC3232) or 16 
(PC3216) extemal Power Con- 
trol Units, such as the PC3202 
which controls 120 VAC loads to 
400 Watts. Optically isolated,low PC3200 

voltage, current-limited control Power Control System 


lines are standard in this growing РСЗ232 $299/Kit — $360/Assm. 
product line. PC3216 $189/Kit $240/Assm. 


PC3203 $39.50/Kit $ 52/Assm. 
P.O. Box 516 


La Canada, CA 91011 
(213) 790-7957 


(formerly comptek) 


Having Reservations About Your Software? 
ШАМ! 


SmokgSigftal Broadcasting presents the 


SMART BUG 
A Cure For Mikbugitus 


1024 byte monitor program for use with 
MOTOROLA 6800 microprocessor 


e The only monitor really MIKBUG compatible. 

° Designed to replace the MIKBUG ROM used in many 
systems including the SWTPCo's 6800 microcomputer. 

e TRACE feature allows user to single step through a 
program, examining the registers if desired. 

e MIKBUG entry locations maintained, including most 
relatively obscure ones. 

ө Quick program debugging when the TRACE is used 
with BREAKPOINT. 


Instruction Manual and Complete Source Listing....$19.50 


2 SMARTBUG on 2708 including listing 
2 SMARTBUG оп 2716 including listing 


я 
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Circle 320 on inquiry card. 
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Circle 120 on inquiry card. 
ШЕН шин ШЕШ БЕН БЕН ШШ ЕЕЕ " 
yon , 16K RAM 


FULL Y STATIC i 


кт 6350 


10 SLOT MAINFRAME 
TT-10.. KIT $325 

10 SLOT TABLE ТОР 
MICROCOMPUTERS 
ТТ-8080 ..КІТ $440 
SYSTEM WITH 16K & 1/0 
ТТ-8080-5 .КІТ $1050 


CARD CAGE & 
MOTHER BOARD 
ЕСТ-100. .КІТ $100 


CCMB-10. , КІТ $75 


wees. 
WITH CONNECTORS 
& GUIDES 
ECT-100-F., KIT $200 


ССМВ-10-Ғ...КІТ $125 


МАРР 


CPU'S, MEMORY 
MOTHER BOARDS 
PROTOTYPING BOARDS 
EXTENDER CAROS 
POWER SUPPLIES 


SHIPPING EXTRA 
DEALER (INQUIRIES INVITED 


ELECTRONIC CONTROL TECHNOLOGY 


FACTORY ADDRESS: MAILING AODRESS: 

763 RAMSEY AVENUE P. O. BOX 6 

HILLSIDE, N. J. 07205 UNION, N. J. 07083 
[201] 686-8080 


| 
һөй oni ІП 


People have used our arlginal mode! CD-O Controller 
Board for controlling audio systems, model rallroads, time 
lapse photography, and dozens of other applications re- 
quiring intelligent, computer-controlled switching. 

Our Improved model CB-4 hos all the features of its 
predecessor. 8 relays that respond to an ё bit word for 
control purposes, 8 opto-isolators that accept input data 
for handshaking or further contro! purposes, full 5- 100 buss 
compatibility, address selection switch, quality com- 
ponents ond board, ond so on. 

би... the limited use (and expensive! fiat cable con- 
nector has been replaced with new connectors, these 
allow you to use pairs of wires of mixed gauges and 
lengths as needed. Also, a self-test feature 15 built on the 
board itself, and a new output design allows replacement 
of the relays with opto-Isolators. 

The best роп Is that you don't pay a penny more for 
these new features. In fact, compared to the СВ-0 price, 
you poy 2,900 pennles less. 

Avoiloble ot computer stores nation-wide, or by direct 
mail (mail orders shipped postpaid in USA; Californians 
ond soles tox). 


MULLEN COMPUTER BOARDS 


BOX 6214, HAYWARD, СА 94545 
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Clubs sac Newsletters 


1202 Riverview Ln 
Watertown Wl 53094 

5, Soon to be announced 

6. Richard А Kuzmack 

7. (703) 821-2873 (evenings) 

9. The Society's communications 
objectives will include publication 
of a newsletter for computer clubs 
and a club directory. Surveys wil! be 
conducted and published to share 
information on matters of interest to 
computer enthusiasts. PCS will 
foster the development of standards 
such as those necessary to the opera- 
tion of a personal computer com- 
munications network. 

10. This national organization was re- 
cently formed to facilitate noncom- 
mercial applications of computer 
technology. It will foster communi- 
cation and coordination among the 
numerous computer clubs and indi- 
viduals in the personal computing 
community, The board of directors 
of PCS are: Charles Floto, Washing- 
ton DC; Richard Kuzmack, McLean 
МА; Sol Libes, Scotch Plains М); 
Larry Press, Santa Monica CA; Jim 
Rarus, E Detroit MI; Robert Reiling, 
Mountain View СА; Gifford Toole, 
Mississauga, Ontario CANADA; 

M D Turner, Austin TX; and 
James White, Watertown WI. 


. Theater Computer Users Group 

104 М St Mary 

Dallas TX 75214 

. Assorted conventions of other groups 
(USITT, ATA) 

Random 

TCUG Newsletter 

. Mike Firth 

(214) 827-7734 

$4 per year 

Uses of computers of any size, but 
particularly small ones, in any aspect 
of producing live drama, including 
lighting control, ticket management, 
bookkeeping, inventory, costing, 
research. 

10. A national organization created to 
share data in a specific area. 


+ 
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1. Association of Small Computer 
Users 

2. 75 Manhattan Dr 
Boulder CO 80303 

5. Interactive Computing, Міпісот- 
puter News and Datopro Feature 
Reports 

8. $25 per year 

9. The Association of Small Computer 
Users is a nationwide professional 
organization devoted to providing 
an unbiased source of user oriented 
information on mini and micro- 
computers for business and scienti- 
fic applications. It is organized as a 
nonprofit association to represent 
and serve small computer users and 
to provide a forum for the ex- 
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DIRECTORY, continued 


change of information among small 
computer users. 


. Robot Builder 
. 208 Via Colorin 


Palos Verdes Estates CA 90274 


. none 

. Robot Builder 

. Michael Westvig 

. [213] 378-0580 

. $6 per year (bimonthly), $12 


overseas, beginning with volume 2, 
number 1, January 1979. 


. Computer information Organi- 


zation [nc 

POB 158 

San Luis Rey CA 92068 
Publishing only 

Radio Shack Computing, Low-Cost 
Word Processing and 5-100 Bus 
Computer User Notes 

Bil! McLaughlin, editor 

(714) 757-4849 

Radio Shack $10 for 12 issues, 
5-700 $5 for six issues and Word 
Processing $12.95 for 12 issues 
Real uses of computers: either 
business, home, education, small or 
large organization 

Word Processing newsletter is 
developing interfaces to ordinary 
electric typewriters, to Selectric, 
Olivetti and other single element 
typewriters, to Friden and other 
special machines. 


. PPC 
. 2541 W Camden РІ 


Santa Ana CA 92704 


. PPC Journal 

. Richard | Nelson, publisher 

. $15 per year 

. To share programs, techniques, 


news, etc, for HP PPCs. 


. Six chapters at present: Cincinnati} 


Dayton, Chicago, Washington DC, 
Albuquerque, Orange County and 
ME lowa Chapters. Nearly 2000 
members in 35 countries. Started 
June 1974, For more information 
send 9 by 12 inch SASE (202 
postage attached) to above 
address, 


The listings follow this 
form: 


Name of organization 
Mailing address 

Meeting location 

Meeting algorithm 
Newsletter or publication 
Contact person 

Contact phone number 
Dues or subscription fees 
Special interests 

Other comments 


t. 
2, 
3. 
4, 
5. 
6. 
7. 
8. 
9. 
0. 
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Circle 320 on inquiry сага. 


WE SHIP FROM STOCK 


TELETYPE MODEL 43 - Only $985 
300 baud, full ASCII character set, 132 column 
width, 30 cps, quiet, light-weight, dependable. 
With 232................ (rare v оу $1085 


p amm d — à —À à — EO 


TECHNICO 9900 16 BIT COMPUTER KIT ..... $299 


ВСА VIP KIT ....... d dye ар ы ее dc pate op v $230 
EX-150 ELECTRONICS EXPERIMENT KIT...... $65 
HAZELTINE TUR, uoce Co Ce Cer riv $1045 
HAZEETINE 1500 KIT ...................... $895 
HAZELTINE 1510........ ТЕТІ PME $1165 


To order: Check, money arder, major credit cards. $6 shipping. 
NYC residents add 8% tax. 


We have no reader inquiry number. Please write or phone. 


OWENS ASSOCIATES, DEPT. B-S 
147 NORWOOD AVENUE 
STATEN ISLAND, NEW YORK 10304 


Day, Evening, Weekend Calls Welcome! 


(212) 448-6283 (212) 448-6298 


Having Reservations About Your Software? 
HUNT NO MORE! 


Smoke Signal Broadcasting presents the 


pA-1 SUPER ASSEMBLER 


Uses Motorola Standard Mnemonics 
for 6800 Microprocessor 


s Input source code from file on Smoke Signal Broad- 
casting's BFD-68 disk system. 

* Disk capability allows assembly of source code larger 
than available memory. 

ə Outputs object code to disk file. 

* Assembly listings include alphabetized and tabulated 
symbol table. 

e Complete source listing included. 


Only $29.00 (on diskette) 


SMOKE SIGNAL BROADCASTING 


6304 Yucca/Hollywood, CA 90028/(213) 462-5652 
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Calculator Lib: Тһе Liberated 
Calculator Users Club 


. POB 2151 


Oxnard CA 93034 


. Ventura County (we do not have 


a permanent meeting address yet) 
Quarterly club activity report and 
the irregularly published newsletter 
Calculator Lib 

Gene Hegedus 

(805) 486-7191 


. Yearly membership dues of the non- 


profit club is $6 which includes the 
quarterly reports. The irregularly 
published newsletter Calculator 
Lib is $2.75 per issue postpaid. 


. This global club (with members on 


three continents) is the first to serve 
the interests of all calculator users, 
regardless of the make of their 
machines. It is dedicated to exploring 
the limits of the state of the art of 
calculator mathematical techniques. 


. The club presently is in a formative 


stage, having been organized on 
requests of Calculator Lib readers 
and therefore presently we need 
members who will volunteer as 
officers of the club, working on the 
editorial committee (for the quar- 
terly report) as correspondents, 


hl — 
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reporters, etc (all this with the 
understanding that no salaries will 
be paid). The operation and future 
action of the club depends upon 
the interest, ability and resources 
of the individual members. 

More information on The Liberated 
Calculator User's Club is available 
for a (#10) SASE from Gene Hegedus, 
Calculator Lib, РОВ 2151, Oxnard 
CA 93034. 


Computer Faire 

POB 1579 

Palo Alto CA 94302 

Varies 

Varies 

Silicon Guich Gazette (a randomly 
published 4 to 20 page newspaper) 
Jim Warren 

(415) 851-7075 

None 

Intelligent machines for home, 
business and industry 


SOLUS, The Sol User's Society 
POB 23471 

San Jose CA 95153 

Local chapters in various cities 
across the country 

SOLUS News 
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P.E.T.'" PRODUCTS 


your Pet -No assembly required! 


fingers’! 


= ЕЗ 


248 Bridge Street 
Springfield, Mass. 
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NEECO Dust Cover Proteci your P 
and keyboard from dust that can, over time, cause intermitlent chip 
failures! Heavy, clear Plastic Oust Cover shows off your Pet while 
protecting it from dust, spills, and those inevitable ‘Unwanted Sticky 
Manufactured to last as long as your Pet!-only $17.95 


SOFTWARE/ACCESSORIES/HARDWARE 


Memory Еярапвісп!!-21 743 Bytes Free NEECO now has internal memory 
Expansion Boards Avaitable for your PET! 16K, 24K and 32K Memory 
Configurations. Call or мейе NEECO and ask for our "Free" Sofiware and 
Hardware Directory. Power up to 32K Bytes! 


Software NEECO паз tob many programs 10 7151 them all here Сай or 
write and ask for our *Free* Directory! ''Soltware Authors!.NEECO 
offers 25% Royalties on Pet programs with nationwide disiribulion!--Call 
NEECO for additional information on our 25% Royalty Program. 


РЕТ & Регірһеггіз-МЕЕСО offers fast (off the shell?) delivery schedules 
for the Pet Computer and Peripheral 2020 Printer. NEECO also offers 
excellent personal & Warranty service!!! Interested іп a Pet? Call and 
request our P.E.T. Info Pak. Feel free to call and ask questions. 


The Music Bor- Music Composer and sound ellecis generator allows you 
to compose and hear music on your Pet! 
you to display notes, hear the notes, save pages of music on tape for later 
playback or modification! The Music Box actually displays the notes as a 
song or tune is played!-Allows you to add sound affectis lo your own Pet 
Programs.-Endless Possibilities!-Ail Cassette Software, plug-in Hardware, 
and Music Box instructions for only $49.95! Music Box Fits nght inside 
Music Box even plays random lunes! 


уе! your 


VISA OR MC Phone araers Accepted-ie% Surcharge on Hardware) 


NEW ENGLAND ELECTRONICS СО. 44967 Sass Servite 


Area Code |413) 


739-9626 


Call NEECO lor more info. 


Program & Hardware allows 


Pat's dale Me Circuitry 


"Guaranteed Delivery’ 
Schedules far all of our 
PET Customers. Call 
for our PET Package. 


Circle 281 on inquiry card. 
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$10 (US dollars only) in USA, 
Canada and Mexico; $15 (US 
dollars only) elsewhere 

To facilitate exchange of infor- 
mation and software among owners 
of Processor Technology 501 Com- 
puter Systems (or other computers 
with VDM and CUTS or HELIOS), 
to review hardware and software 
products tested for Sol compati- 
bility and consumer advocate. 

We maintain a cooperative but 
independent relationship with the 
manufacturer. Send $1 for sample 
issue of newsletter. 


HEX Users Group 

36012 Military Rd 5 

Auburn WA 98002 

None: correspondence only 

HEX Newsletter 

Charles C Worstell 

(206) 927-6038 (Tacoma WA) 
First time send SASE; $4 for next 
seven issues of newsletter which is 
irregular. 

Low cost, effective system without 
ASCII keyboard; Motorola 6800 
EVK]/II kit is most popular. 

Have monitor system to use BASIC 
on original 24 key keyboard of 
Motorola 6800 EVK]/II. 


Societe d'Informatique Amateur 
du Quebec 

C P 9242 

Sainte-F oy, PQ 

CANADA G1V 481 

Pav Vachon, Salle 3870, Univ 
Laval 

Second Monday of each month at 
7:30 PM 

La Routine 

Gilles Paillard, secretary 

(418) 871-1960 

Nonstudent $20, student $15 or 
journal only $10 

Activities for current year cease in 
June with election of new officers, 
and resume in September. 


Ottawa Computer Group 

POB 13218 

Kanata Ontario 

CANADA K2K 1X4 

National Research Council Audi- 
torium, 100 Sussex Dr, Ottawa 
Ontario CANADA 

First Monday of each month, 8 PM 
OCG Newsletter 

W Mitchell, secretary 

(613) 596-2287 

$5 per year and $5 initiation fee. 


Association of Computer Experi- 
menters (ACE) 

c/o Ken Bevis, 220 Cherry Post Dr 
Mississaliga, Ontario 

CANADA L5A 1H9 

Hamilton, Ontario CANADA 

Ipso Facto 

Bernie Murphy, editor, 102 Mc- 
Craney St, Oakville Ontario, 
CANADA L6H 1H6 

Tentatively $10 

Microcomputers, peripherals and 
software in general, with RCA-1802 


puo 


-— 


pO 


microprocessor and software in 
particular. 

The ACE club started in September 
1977 and has about 450 members 
from across the US and Canada. 


Toronto Region Association of 
Computer Enthusiasts (TRACE) 
POB 545, Streetsville, Ontario 
CANADA L5M 2С1 

North Campus, Humber College, 
room |209 and Ontario Science 
Centre, lecture hall C 

Fourth Friday of each month, 

8 PM and second Sunday of each 
month, 2 PM, respectively 
TRACE Newsletter 

Ross Cooling, president 

(416) 488-3314 

$15 per year or $7 per year news- 
letter only. 


Kitchener-Waterloo Microcomputer 
Club 

E2-3354 Electrical Engineering 
Dept, University of Waterloo 
Waterloo, Ontario 

CANADA N2L 3С1 

Engineering 4, room 3388, Univer- 
sity of Waterloo 

First Wednesday of each month, 
7:30 PM 

None 

Roger K Sanderson 

(519) 579-6445 (home) or 885- 
1211 ext 3815 (work) 

None 

We hold very informal meetings for 
the purpose of getting people with 
similar interests together. We also 
have a small dedicated group of 
regulars who are doing interesting 
hardware and software develop- 
ment. 


. West Coast Computer Society 


POB 4476 

Vancouver BC 

CANADA 

British Columbia Institute of Tech- 
nology, room D412 

First Wednesday of each month at 
8 PM (no meetings July and 
August) 

Print Out 

Peter Luckham 

(604) 522-3484 

$15 per year 

Personal computing. 


The listings follow this 
form: 


Name of organization 
Mailing address 

Meeting location 

Meeting algorithm 
Newsletter or publication 
Contact person 

Contact phone number 
Dues or subscription fees 
Special interests 

Other comments 
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Circle 91 on inquiry card. 


LSI-11 TIME 


It's TIME you brought your LSI-11 up to DATE. TIME and 
DATE, two important parameters in the computer world, are 
available to your LSI-11 on one DUAL SIZE BOARD. When 
requested, the TCU-50D will present you with the date (month 
and day), time (hour and minutes), and seconds. Turn your 
computer off and forget about the time — your battery sup- 
ported TCU-50D won't, not for 3 months anyway. The correct 
date and time will be there when you power up. 


The TCU-50D Is shipped preset to your local time, but can be set 
to any time you want by a simple software routine. 


AT $295 
YOU CAN'T AFFORD TO IGNORE TIME 


Time is only one way we can help you upgrade your LSI-11 or 
PDP-11 system. We'd also like to tell you about the others. So 
contact Digital Pathways if you're into -115. We are too. 


DIGITAL PATHWAYS INC. 


4151 Middlefield Road » Palo Alto, 
California 94306 » Telephone (415) 493-5544 


Having Reservations About Your аге? 
HUNT NO MORE! 


Smoke Signal Broadcasting presents the 


00-1 SOURCE GENERATOR 


Program for disassembly of object code into source code 
for direct editing and re-assembly. 


e Output directed to tape or disk with either SWTPCo's 
co-resident assembler format, or Smoke Signal Broad- 
casting's Text Editing System format. 

* Reports number of bytes in source code file, number 
of external labels, number of local labels, and number 
of variables for computing memory space necessary 
to assembly source code generated. 


Only $24.95 (on cassette), $30.95 (on diskette} 


MN. We're the "CHIEF" in 6800 products software 


SMOKE SIGNAL BROADCASTING 


6304 Y ucca/Hollywood, CA 90028/(213) 462.5652 
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Circle 133 on inquiry card. 


—— — 


If you сап program а тіл! and own опе, you may 
have almost everyihing to start your own systems 
house. Find pul how, from this detailed manual by an 
EOP professional who succesalully did it, 
sith 
t $ HOW ТО START YOUR 
OWN SYSTEMS HOUSE 


by Leslie Nelson 
Second Edition Aug. 1978 
213 pages $36.00 


HANDBOOK OF SMALL BUSINESS 
COMPUTER CONSULTANTS 


Praclical guide for programmers, accountants, engineers lo become an independent S&C 
tansuilanl. Sysiematic coverage of technical, marketing. Ппапсіаі and legal aspects. 


198 pages $28.00 
Forthcoming: 
HOW TO START A SUCCESSFUL 
COMPUTER STORE $38.00 


Send check to: 

ESBEX PUBLISHING СО. 
265 Bloomfield Ave, Opt. B9 
Caldwell, W.J. OF7006 


1 


Стой card orders: send card #. dale exp 
Add $3 00 lor rush. air-mall shipping. N.J. residents add 5% salos lax. 


COMING TO ATLANTA IN 
OCTOBER::- 


BizComp ’78 


October 27—29 
Marriott Motor Hotel, Atlanta, Georgia 


‘Crowds. Exposure Sales. 
Atlanta, The Computer City Of The South.. 


BizComp 78,The Reason For Being There! 
Plan To Exhibit: 


BizComp 78 wall nujhiligm re retaliety small prim resna ror Vreindepenriernt Винча" rpm 
tor 16 be able to putehase ian in Dose campuh syste ATI BS edet ant TE АЛТЫ РЕТІНДЕГІ) 
inriustey wil be on display fram Ihe Latest mnovabions in a ranp e Bresse мм and avrirri 
Processing, supphes ал services. Bema ТА will abs чару ва іп Hin omah Pausaniam. qo Eos 
emplieity and dépendabiliby ol pmirocamputer system 


Reserve Space Now! 


Pian To Attend: Daily Seminars! 


At Ine door registration wil be S4 DD per day Register now ter $2 0 per gay Pris my qiestralesn other 
expires October 20th When ordering your kels ponse make i iran «n eid ate itabns qti voll pe 
allending and number ol fickels per day А fickeds are color coded: АЈ агу rourstrants walk recie 
а specual copy o! the Expo semini schedule Tickels wil be mied ети Му ире гач лөр it 
your check Please make checks mil to Felaburg Азас nc 


For Complete 
Details Write 
Or Call Today! 


Felsburg Associates, Inc. 

12203 Raritan Lane—P.O. Box 735 
Bowie, Maryland 20715 

(301) 252-0305 


Seventeen Year Pradueng Quakty Exposed 


Circle 31 on inquiry card. 


Clubs sad Newsletters 


оч 1A 


tn кіз 


. Microcomputer Encounter Group 


207-885 Old Esquimalt Rd 
Victoria BC 

CANADA УЗА 4W9 
Varghese Cherian, secretary 
Exchanging information and ideas. 


Amateur Computer Club 

7 Dordells 

Basitdon, Essex 

ENGLAND 

Six times a year 

Mike Lord 

(0268) 4 11125 

£2 PA or $4 (US currency) 


Hobby Computer Club 
Delftsekade 12 

2266 A | Leidschendam 
NETHERLANDS 


. Several towns in Belgium and the 


Netherlands. 

Usually once each month 
Hobby Computer Club Nieuwsbrief 
(Dutch], bimonthly 

Dick Barnhoorn 

Nethertands 070-273537 
Netherlands: 15 Gullder; Belgium: 
225 Franc 

No bias to any system or micro- 
processor 

Membership passed 800 in May 
1978. Hardware service (cheap 
parts and reductions) and software 
library started іп January 1978. 
HCC Computer Day tn October. 
We're taking part in several large 
scale exhibitions to promote the 
concept of personal computing. 


Japan Microcomputer Club 
Kikaishinko-kaikan, JEIDA 
5-5-8, Shiba-koen, Minato-ku 
Tokyo JAPAN 

Same as above 

Twice a month 

Micom (Japanese version], Micom 
Circular (Japanese version), Micro 
Computer News (English version) 
Koji Yada, editor 

03-438-1869 

Y 6,000 per year 

АП aspects of hobbyist computers 
for persons in Japan.B 


The fistings follow this 
form: 


Name of organization 
Mailing address 

Meeting location 

Meeting algarithm 
Newsletter or publication 
Contact person 

Contact phone number 
Dues or subscription fees 
Special interests 

Other comments 


1. 
2; 
3. 
4. 
5. 
б. 
7 

8, 
9. 
0. 


Book Reviews 


The 8080 Programmer’s Pocket Guide 
Scelbi Computer Consulting Co 
Milford CT 06460 

$2.95 


Tychon 8080 Hex Code Card 
бу Tychon Inc 

POB 242, Blacksburg VA 24060 
$2.95 


At first it might seem odd to review the 
8080 Programmer's Pocket Guide and the 
8080 Hex Code Card at the same time, but 
they both serve as quick references for 8080 
assembler programming and hand assembly 
of the resulting programs. Either one alone is 
a great improvement over thumbing through 
the appendices of larger books; ideally you 
should have both. 

The 8080 Programmer's Pocket Guide is а 
smal! booklet (4.5 by 3.5 inches, 11.5 by 9 
cm) intended as a quick reference to the 
8080 instruction set. It has three sections. 
The first is a discussion of each instruction 
in the set describing what it does, what flags 


Circle 183 on inquiry card. 


| The 
11: 33 
Blue Box 
105 MODEL 60 MODEM AND TERMINAL 
INTERFACE POCKET ANALYZER 


voltage-sensing LED's. 24 
miniature switches allow iso- 
vem run) ang observation 
, Т of all signals. Mini-jumpers 
ee ва Ы included for cross-patching 
yon hi y tho e "n and signal monitoring. Sturdy 
S. MS compact unit 0з, unit has hard plastic 
packs the most testing capabil- case, is battery powered, reg- 
Пу per dollar. Pinpoints the ца”, rechargeable. Im- 
source of trouble between the mediate delive ' 
Modem and Terminal. Pro- Гу. 
vides access to all 25 lines of ШЕШ) INTERNATIONAL 
the EIA RS 232 interface. Has ILI) DATA 
12 monitoring LED's plus two SCIENCES, INC. 


Seven Wellington Rd., Lincoln, А.І. 02865 Tel: (401) 333-6200 
TWX: 710-381-0285 Export: ЕМЕС, Box 1285, Hallandale, Florida 33009 


HUNT NO MORE! 


Smokg Signal Broadcasting presents the 


10-1 TRACE/DISASSEMBLER 


Provides interactive tracing and disassembly for 
6800 program debugging. 


* TRACE allows programmer to control execution of 
program under test for examination of processor's 
internal registers and memory on instruction-by- 
instruction basis. 

* DISASSEMBLY converts machine code to easy to 
read mnemonics. i 

е Hex code for the opcode and program counter dis- 
played in addition to mnemonic, when instruction 
is listed. 

* Contents of any register or any memory location 
may be changed at any time. 


зар», Only $19.95 (on cassette), $25.90 (on diskette) 


A ч We're the “CHIEF” in 6800 products software 


SMOKE SIGNAL BROADCASTING 


6304 Y ucca/Hollywood, CA 90028/(213) 462-5652 
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6800 SOFTWARE 


Payroll 


Math Package, 11% digit accuracy 5 wath 
Fortran style formatting 


Editor — Text Processor (with mailing lists & labels) . 


Inventory with Job Cost 
other inventory programs from 


Accounts Receivable 

General Ledger 

Stock Market-Club with Tax Reports 
Digisector Software (scans twice as fast) 


it affects, and the octal and hexadecimal 
values for it. The second part is a discussion 
of a program for loading Intel hexadecimal 
format paper tapes. The third section is a 
summary of the instruction set ordered Бу 
function. This gives the instruction, its octal 
and hexadecimal values, the number of cycle 
States, and the page on which the instruction 
is discussed. 

| find this booklet very useful. There is, 
however, one minor blemish that may con- 
fuse some users. Parts of the booklet are 
adapted from — Scelbi's 8080 Software 
Gourmet Guide and Cookbook. This cook- 
book, like previous Scelbi publications, uses 
a set of mnemonics which were based on 
those for the 8008. Scelbi has since changed 
over to the standard Intel 8080 mnemonics, 
and they use the standard ones throughout 
the pocket guide. However, some of the 
discussions taken from the previous book 
still use the old mnemonics (eg: LBA rather 
than MOV B, A). Also, the text occasionally 


Custom Programming 
Our Specialty 


AAA Chicago Computer Center 


3007% W. Waveland Ave. 
Chicago, IL 60618 
Phone: (312) 539-5833 
(3 P.M. - 5 P.M. only) 


refers to appendices from the cookbook. But 
these are minor problems; the booklet is 
well worth having. 

Tychon's 8080 Hex Code Card (15 by 8 
cm) is a slide rule type summary of the 8080 
instruction set. Also available is a card for 
those who prefer octal. The front of the card 
gives all the instructions and their hexa- 
decimal values, and tells how each instruc- 
tion affects the flags. The back of the card 
gives an ASCII chart, a hexadecimal to 
binary conversion chart, a chart of the 
register pairs, and one of the flag byte. The 
card itself is made of fairly heavyweight 
cardboard. If Tychon ever puts a plastic card 
out I'll be among the first to buy it, since 
the present card is used so much that | may 
wear it out. If you ever hand assemble pro- 
grams for the 8080, І highly recommend this 
card. 

John А Lehman 
716 Hutchins #2 
Ann Arbor МІ 48103 а 
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SCT-100 FEATURES: 


© 64 X 16 linc format with 128 displavable characters 
© Seria! ASCII or BAUDOT with multiple Baud rates 
Ө $187 Assembled or $157 Kit (Partial Kit $95) 


6 Full cursor control with serolling and paging 
\ . On board power supply 


\ 
\ 


@ Many additional features 
Call or write today. MC/VISA acecpted 
XITEX CORP. P.O. Box 420887 
Dallas, Texas, 75220 9 Phone (214) 386-3859 
Overseas orders and dealer inquiries welcomc 


Circle 400 on inquiry card. 


Lsaguages 


Forum 


Making an H9 
Understand 
Lower Case 


George J Frye 

Frye Electronics Inc 
РОВ 23391 

9826 SW Tigard St 
Tigard OR 97223 


We have been using the Heathkit LSI-11 
computer as supplied with their model H9 
CRT terminal and recently ran into an inter- 
esting problem. Source programs that in- 
cluded lower case alphabetical ASCII char- 
acters would not read out on the terminal 
in an intelligible way; the 64 character 
generator just went bananas апа inter- 
preted these lower case characters as slashes, 
percent signs, etc. 

| have also noted that some other devices, 
such as the Practical Automation DMTP-6- 
uP Printer, also use 64 character sets, and 
may be faced with the same problem. 

The Heath terminal is easily modified so 
that both upper and lower case alphabetical 
characters read out as upper case. (Some 
form of this modification may also work 
with the above printer.) 

Heath feeds the character generator chip, 
IC205, with a 6 bit signal latched through 
from the ASCII bus. The most significant 
data line is latched onto the character 
generator board but not run to IC205. A bit 
of study will show that changing the drive 
to the most significant bit of [C205 from 
ASCII bus line 6 to an inverted ASCII bus 
line 7 will cause the character generator 
to recognize lower case and upper case 
alpha characters as upper case (Tektronix 
uses this trick in their display terminals). 

The modification is easily done by 
cutting the run from pin 15 of 1С203 (bit 6) 
to pin 1 of ІС206, soldering in a wire from 
pin 10 of 1C203 (bit 7) to pin 11 of 1C219, 
and soldering in another wire from pin 10 
of 1С219 to pin 1 of ІС206. (C219 is ә 
hexadecimal inverter, and the pins 10 and 11 
are the output and input of an unused sec- 
tion of this IC.m 


Circle 311 on inquiry card. 


SOMETHING SPECIAL FOR 
THE S-100 BUS 


ШАШ Б. Microcomputer "E. 
orp. Keyboard — PRIC 
ASR 37 Format with 128 —— —— 
Characters and a numeric 
Entry Pad. Assembled 


and tested with enclosure. 169% 145% 


Mountain Hardware Introl 
AC Controller and Remote 


Kits. 2480 210% 
Mullen Extender Board Kit 
with Logic Probe 35" 2900 


North Star Horizon | Kit 15999 1339? 
ІМ5А! 8080 Kit (PCS 8010) $6999» 569% 


Ask About Our Discounts On The Many 
Other Lines We Stock. 


Above Prices Include Cash Discounts. Shipping Charges Extra. 
Subject To Available Quantities. 


Bus. ... d CI UU. inc. 


Address. . . 7 White Place 
Clark, N.J. 07066 


Interface. . . (201) 382-1318 


Raving Reservations About Your Software? 
HUNT NO MORE! 


Smoke Signal Broadcasting presents the 


50-4 6800 BASIC COMPILER 


For High Performance Process Control Programs and 
Business Applications 


е Fast execution---syntax analysis of line not performed 
each time line is executed. 

* More power in runtime расКаде--по room needed for 
statement analysis, program editing and listing. 

ә Wider variety of facilities -- nested conditions, IF — 
THEN—ELSE, and others. 

* Decimal floating point, accuracy to a minimum of 9 
digits, dollar values to $99,999,999.99. 

e PRINT USING for formatted output. 

ө Utilizes RANDOM ACCESS disk files. 


$325.00 (manual only, $10.00) 
2 We're the “CHIEF” іп 6800 products software 


‘SMOKE SIGNAL BROADCASTING 


6304 Yucca/Hollywood, СА 90028/(213) 462-5652 
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Continued from page 65 


FACTOR 


FACTOR 
EXPRESSION 


VARIABLE 


IDENTIFIER 


CONSTANT 


EXPRESSION О 


(с) EXPRESSION ер 


EXPRESSION 


HEX INTEGER 


Figure 3, continued: Notice that some of the diagrams, for example FACTOR, contain them- 
selves in their own definitions. This is Рпомп as a recursive definition. 


For instance: 
mem [/]:=mem|/]; 


reads the byte from the memory location / 
and writes it back to memory location 7. 
Machine language subroutines can be called 


from Разса! programs, The statement: 
Call (ij; 

can be used to make a call 10 memory 

address /. 


The P-Machinc 


The p-machine is a stack oriented ma- 
chine consisting of four registers апа two 
memory storage areas. Memory is separated 
into program storage and data storage areas, 
The program storage area contains the pro- 
gram codes (p-codes), and remains un- 


changed during program execution. The 
data storage area contains the values of 
variables. |t is also used to store temporary 
values during arithmetical and logical 
operations. 

Though the variables can be fetched and 
stored in a random fashion, the data storage 
area operates as a stack with respect to 
arithmetical and logical operations and run- 
time storage allocation. Arithmetical and 
logical operations are done on the top 
elements of the stack, and the results of 
the operations are pushed back оп the 
stack, In this respect, one might call it a 
zero address machine, since operations 
(except store and load instructions, which 
must specify an address) are done without 
reference to any address. Later we will 
discuss the use of the stack during runtime 
storage allocation. 


STATEMENT 


VARIABLE (=) 


PROCECURE 
IDENTIFIER 


EXPRESSION 


| EXPRESSION B 


iu STATEMENT B 


STATEMENT 


G EXPRESSION THEN 


(ELSE ) STATEMENT 


CASE EXPRESSION (оғ) ^ CONSTANT B @ STATEMENT | ву. $ТАТЕМЕНТ \ (END) 


WHILE EXPRESSION 


Erh EXPRESSION 


с) OAH ЕГІ БЫС 


(Ту—у—[хенєззїон 


Ci) IDENTIFIER 


|! EXPRESSION 


EXPRESSION 


TRO 
ORO 


Figure 3, continued. 


The four registers in the p-machine are 
the program counter, P, which points to 
the next executable instruction in the 
program storage; the instruction register, 1, 
which contains the current execution in- 
struction; the stack pointer, T, which points 
to the top of the stack, and the base address 
register, B, which contains the current base 
address. The functions of the first three 
registers should be quite clear from the 
above discussion. The function of register B 
will become clear after we discuss storage 
allocation. 

Each variable in a Pascal procedure has a 


| © © 


EXPRESSION 


scope and lifetime. The scope of a variable 
is the range within which it can be refer- 
enced. The scope of a Pascal variable is 
simply the procedure block to which it 
belongs. The lifetime of a variable is from 
ihe time storage is allocaled for it to the 
lime slorage is disallocated. In Pascal, this 
is the time the procedure defining the vari- 
able is activated 1o the time a return is 
executed by the procedure. This is different 
from the way variables are treated in BASIC, 
where the scope of a variable is the entire 
program and its lifetime the entire execution 
time. 
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Circle 201 on inquiry card. 


NEW SOFTWARE 
AVAILABLE FOR 


МІСКОРОЦЅ 


The following software is now being offered for use on 
the Micropolis MetaFloppy and MacroFloppy disk 
systems, 


CP/M™ FDOS and Utilities From $145 
Microsoft FORTRAN-80 

Microsoft COBOL-80 

Microsoft Disk Extended BASIC 
Xitan SUPER BASIC 

Xitan DISK BASIC 

Xitan Z-TEL Text Editor 

Xitan Text Output Processor 

Xitan Macro ASSEMBLER 

Xitan Z-BUG 

Xitan LINKER 

Xitan Package A3 (as keyed above] 
Xitan Package АЗ+ (as keyed above) 
Xitan Fortran IV 

Xitan DATA BASE MANAGEMENT SYSTEM 
CBASIC Compiler/Interpreter BASIC 
MAC Macro Assembler 

SID Symbolic Instruction Debugger 
TEX Text Formatter 

BASIC-E Compiler/Interpreter BASIC 
General Ledger 

Accounts Receivable 

NAD Name & Address Processor 
QSORT Disk File Sort/Merge Utility 


Available from computer stores nationwide or order 
direct from: 


LIFEBOAT ASSOCIATES 
164 W. 83rd Street 
New York, N.Y. 10024 
(212) 580-0082 


NORTH STAR 
ww BASIC PROGRAMS ww 


HUNDREDS SOLD, EACH SYSTEM COMPLETE ON DISKETTE 
READY TO RUN. WORD PROCESSING, NORTH STAR TUTO- 
RIAL I, NORTH STAR TUTORIAL I! (TEACHES NORTH STAR 
BASIC), ACCOUNTS PAYABLE, ACCOUNTS RECEIVABLE, 
PAYROLL, GENERAL LEDGER, MEDICAL-PROFESSIONAL, 
BILLING, SALES WITH SALES ANALYSIS AND GROSS PRO- 
FIT, INVENTORY, HISTOGRAM GENERATOR, COMPUTER 
CHESS, MAILING LABELS. $35.00 each. 


SOFTWARE LOCATER (LOCATE, INDEX-FREE SOFTWARE), 
СНЕСКВООК BALANCING, BOWLING-GOLF HANDICAPPER, 
COIN COLLECTION INVENTORY, IMPORTANT DOCUMENT 
LOCATER, BUDGET PLANNER, GAME DISK. $25.00 each. 


tQ TESTER, COMPUTER MEMORY DIAGNOSTIC PERSONAL 
FINANCE, BUSINESS FINANCE, BIORHYTHM GENERATOR, 
DIET PLANNER, CRYTOGRAPHIC ENCODER, MATH TUTOR, 
А SORT UTILITY. $15.00 each. 


^ 


EQUIPMENT REQUIRED, SINGLE DRIVE, 8K FREE MEMORY, 
PRINTER OPTIONAL. 


TRS-80 LEVEL | & И (ON CASSETTE) STOCK MARKET ANALYSIS, 
GRAPHICS, TREND LINE ANALYSIS, BUSINESS APPLICATIONS. $15.00. 


BLANK DISKETTES $3.80 (UNDER TEN ORDERED, ADD $2.00 FOR 
SHIPPING; OVER TEN SHIPPED POSTPAID), 


CPM COMPATIBLE BASIC PROGRAM LISTINGS ALSO AVAILABLE. 


SOFTWARE 


Хала ча CURA ЧА. чё. ЧӘ. "ЧЕ. ЧЕЧ, Чё, Ча. ЧА, ХА ЧЕ. ЧЁ, Ча. 
AURATA AAA AAT A AAACN" 


DEPT. 11 P. O. BOX 2528 
ORANGE, CA 92669 


ACA UA. AA ЧА. Чї: ЧЕ. ча ча ЧЬ. ЧА ЧЫ, сд. ча, 


Circle 6 on inquiry card. 


Since procedure activation is strictly a 
first in, last out process, the use of stack is 
an appropriate strategy. When a procedure is 
activated, storage for its local variables is 
allocated on the top of the stack, and is 
disallocated when the procedure is termi- 
nated. Thus the stack contains all the 
variables of the currently active procedures. 
The variables of the last activated procedure 
are on the top of the stack, those of the 
second to last activated procedure next to 
it, and so on. 

Since storage allocation is not static, 
addresses cannot be assigned at compile 
time, but must be calculated at runtime. 
The base register, B, always points to the 
starting location of the segment of the data 
block in the stack. The addresses generated 
by the compiler are not absolute addresses, 
but displacements from some base addresses. 
If the variable is local, then its address is the 
displacement from the current base register 
B; but if the variable is from an outer рго- 
cedure, then the base address for that pro- 
cedure should be calculated, and added to 
the displacement. 

To do this, and to ensure proper pro- 
cedure or function linkage, extra storage 
is allocated on the stack when a procedure 
is activated. Figure 4 shows the various 
quantities present in each of the procedure 
blocks. The function return value is used 
only for function calls, and storage is allo- 
cated for any parameters needed by the 
procedure or function. The base address 
contains the value of the current base 
register В, and the return address contains 
the program return address at the place of 
the call. The functions of the dynamic 
linkage and the static linkage need further 
explanation. 

The dynamic linkage forms a chain 
that reflects the procedure activation history. 
It points back to the base address of the 
procedure that was activated immediately 
before this one. For instance, if procedure A 
calls procedure B, which calls procedure C, 
then the dynamic link chain points from C 
to B, and then to A. It is used to ensure that 
the program returns to its previous state 
when exiting a procedure. In particular, the 
base register B must be loaded with the cor- 
rect base address of the calling procedure. 
This would be easy to do if we follow a step 
through the dynamic link chain. 

The static link, on the other hand, 
reflects the static hierarchical structure of the 
procedures. Each active procedure has a 
link that points to the procedure (also 
active) that immediately contains it. The 
static links actually form a tree, with the 
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96 Advanced 8K Model 
—only $795 


No computer know-how needed! Uses extended "BASIC", Self- 
contained with its own 9” video display, built-in keyboard, and 
digitally controlled cassette recorder. Complete with 14K operat- 
ing system and BK memory built-in (expandable to 32K). 


Apple I! — In stock from $970 
Apple НИ is a completely con- | p 
tained computer system, 
with BASIC in ROM, full 
ASCII keyboard in a light- 
weight molded carrying case. 
Expandable to 48K. 

Apple ll, the personal 

computer with color! 


PERIPHERALS 
For PET 
PET 2020 Impact Printer - $695 


32K Memory Expansion - $595 


T VARIABLE N 


VARIABLE 1 


PARAMETER N 


* 


ы 
PARAMETER ! 
FUNCTION RETURN VALUE 


PERIPHERALS 
For APPLE 


Expandor Printer - $425 


Figure 4: A typical activation record for a 
function. For a procedure, the function re- 
turn value is omitted. Note that the proce- 
dure and function parameters, as well as the 
function return value, are below the base 
register B, and thus would have negative dis- 
placements. 


Centronics 799 
Printer $995 


Apple 1 Disk » $495 
Pius hundreds of software programs too numerous to list! 


THE COMPUTER FACTORY 


485 Lexington Ave. (46th St.) 
New York, NY 10017 = 5,5 pet.2001 
212-249-1666 | 


Serial Interfaces from $169 


main program block as the root. These links, 
which in general are different from the 
dynamic links, are used to let programs 
have access to the correct base address of 
the variables in an outer procedure, since 
at compiler time, only the static relationship 
among the procedures are known. The com- % 
piler therefore generates the pair (static level 


difference, relative displacement from the Having Reser vations About Your software? 
base address) as addresses for variables. The HUNT 70 MORE! 


calculation of the addresses from these 
M Lr Broadcasting presents the 


pairs would presumably slow down the 
process, but it is a small price to pay for | SUPER EDITOR 
TEXT EDITING SYSTEM 


Open 10-6 pm Tuesday — Saturday 


nice features like recursive procedure calls. 


i Operati í У : 
IH овса Мпешопе ee Content oriented with string search and block 
move capability 
00 LIT rh bre literal өр | е Allows any or all occurances of а particular string to 
02 ise nd ds deri ода! operation be changed with one instruction. 
12 LODX vd load indexed variable e Disk transfer capability allows editing of files larger 
03 STO уд store variable — than available memory. 
23 a X Me уа пав eSpecific lines сап be referenced by particular line 
А u r . А > 
05 INT On inérersent stack’ pointer number, offset amount or string of characters within 
06 JMP Q,a jump unconditional the line. ЖЕ | 
07 JPC са jump conditional е Automatic line numbering. 
08 CSP Ол call standard procedure * Designed for file transfers to and from Smoke Signal 
Broadcasting's BF D-68 disk system. 

Table 1: Basic p-codes. The v in call, load and store instruc- * Complete source listing included. 

tions is the difference in static level between the current 2 Only $29.00 (on diskette) 

procedure and the one being called or the one which con- We're the “CHIEF” in 6800 products software 


tains the variable from the base address. An address іп а 


р-сойе program is shown by a. The condition code, c, can SMOKE SIGNA L BROADCA STING 


either be 0 or 1. 6304 Yucca/Hollywood, СА 90028/(213) 462-5652 
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Software 


CRAPS (Las Vegas style} $6.00 
MULTIPLE LUNAR LANDER $8.00 
SLOT MACHINE $6.00 


GAME PACKAGE: Russian Roulette, Mad 
Scientist, and ABM 58.00 


Graphics + PICTURE MAKER with АМРА ANNY $42.00 


GRAPHICS PACKAGE Е: Laser Beam, Space 
Shuttle, and Blast Off $40.00 

GRAPHICS PACKAGE IE: Rain in Greece. Нес. 
Textwrlter, Random Walk $40.00 


Scientific « FOURIER FIT: Does curve fitting $45.00 
Systems + RANDOM NUMBER GENERATOR TEST 55.00 
HEX MEMORY LOADER $40.00 
MEMORY DUMP PROGRAM $10.00 

MEMORY SEARCH 55.00 


All Programs Written in BASIC 
Complete Easy io Read Documentation 
Programs Completely Tested 


SOFTWARE RECORDS 


Р.О, BOX 8401-8 
UNIVERSAL CITY, CA 91608 


(cal residents add 6% sales tax) 


modem / 'mo * dam / [modulator 
+ demodulator] n - s : a device for 
transmission of digital information 
via an analog channel such as a tele- 
phone circuit. 


* Completely compatible with your 1MSAI, ALTAIR”, 
SOL** or other S-100 microcomputers. 
Trademarks of *MITS, * *Processor Technology 

* Designed for use on the dial telephone or TWX 
networks, or 2-wire dedicated lines, meets all 
FCC regulations when used with а CBT coupler. 


* All digital modulation and demodulation with on 
board cyrstal clock and precision filter mean that 
NO ADJUSTMENTS АНЕ REQUIRED 

9 Bell 103 standard frequencies 

® Automated dial (pulsed! and answer 

* Originate and answer mode 

€ 110 or 300 BPS speed select 

Ф Complete self test capability 

* Character length, stop bit, and parity 

* 90 gay warranty and full documentation 


D.C. Hayes Associates, Inc. 


P.O. BOX 9884 ATLANTA, GEORGIA, 30319 (404) 455-7663 
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The P-Codes 


The p-machine has only 11 basic instruct- 
ions, which аге listed in table 1. For the sake 
of simplicity and easy handling in this ver- 
sion of the implementation, all instructions 
are [our bytes long. The contents of the four 
byles are as follows: 


byte 1: op — the operation. code, 
byte 2: can be (i) v — static level dif- 


ference. 
or lii) c - condition code in a jump 
instruction. 
or (iii) 255 — denotes absolute 
addressing. 
or (iv) not used for some instruc- 
lions. 


bytes 3,4: can be (i) d - displacement 
from {һе base address, 
or (ij) n. - numeric constant. 
or (iii) a — address in the p-code 
program. 


The OPR (arithmetic and logical opera- 
lions} and CSP (са! standard procedure) 
are further subdivided into more instructions, 
The complete set of instruction mnemonics 
and operations is listed in table 2. The 
LODX and STOX instructions are used to 
load and store array elements with the value 
of the array subscript on top of the stack. 
The call standard procedure (CSP) instruc- 
tion is primarily used for input and output 
(IO) operations, Besides the basic function 
of inpulting and outputting single char- 
acters, additional procedures have been 
implemented to relieve the user from writing 
IO conversion routines in Pascal for numeric 
and hexadecimal numbers. In the future, 
more procedures can be added to handle 
the input and output of other dala types 
such as floating point numbers and [ile 
records for tape or disk. Meanwhile these 
seven instructions are sulficient for conven- 
ient use іп writing the bootstrap compiler 
and its related software. . 

Readers are urged lo read the p-code 
interpreter listing which simulates the 
operations of the p-machine. The program 
statements are straightforward апа self- 
explanatory. Familiarity with the p-machine 
instruction set is essential in understanding 
ihe code generation. parl of the p-compiler. 


The P-Code Interpreter 


Since the p-machine, is a hypothetical 
computer, there has to be some method of 
executing the p-codes generated by the 
compiler. There are two simple solutions 
Lo this problem. One is to write an inter- 
preter which can decode and execute the p- 
codes, The other solution is to write a trans- 


lator which can decode the p-codes and 
output equivalent exccutable machine codes 
for an existing computer. Both methods 
have been used in our compiler system. The 
first method, although it runs slower, is 
good for developing programs because many 
debugging facilities can be implemented іп 
the interpreter, The second method is good 
for production programs which may need 
faster execution speed. A p-code to 8080 
machine code translator will be described in 
parl 3 of this series. 

The p-code interpreter is made up of two 
major modules: 


® Main program. 
è Procedure which 
machine. 


simulates the p- 


Every call to the simulator will execute 
one p-machine instruction, Each p-machine 
instruction. cycle can be divided into four 
арс: 


€ Fetch a p-code from memory. 
Increment the program counter. 
Decode the instruction. 

Execute the instruction. 


Several global variables are used to hold the 
values of the p-machine registers such as 
program counter, stack pointer, current 
instruction, сїс. A one-dimensional array 
represents the data stack. Functional opera- 
tions of the various p-machine instructions 
are coded directly from the instruction set 
defined іп table 2. The main program 
simply initializes the program counter to 
zero and then calls the simulator repeatedly 
ta simulate machine execution. This sounds 


simple but not useful, because the user has 
no control of the program during execution 
until it terminates. 

In order to enable user control of an 
executing p-code program, the main program 
must accept commands from the user which 
instruct. it to call the simulator a specified 


оз (Л 


m 


N: 
О. 


: go — Set program counter to zero; initialize other counters: start execution. 
: single-step — Execute one p-code; display the mnemonics of the next p-code pointed 


by the updated program counter, 


: run/restart — Start execution from current program counter until the program ends 


or à breakpoint is reached. This command is used to continue execution at a break- 
point. 


: set breakpoint — А p-code address is entered as a breakpoint after the interpreter 


prompts with a ?. Up to five breakpoints may be set. 


: clear — АП breakpoints previously set are cleared. 
. display breakpoint — Display the breakpoints already set. 
: examine status — Display the values of: current program counter, base address, stack 


pointer, the top two elements of the stack, 


| stack content — A value is entered as the stack pointer after the interpreter prompts 


with a ?. It will then display the values of six stack elements starting from this stack 
pointer. 


: prace — Display the address and mnemonics of the 16 p-codes last executed. This 


command is usually applied at а breakpoint. It is used for tracing the logic flow of 
the program, 


: вхатіпе program — А p-code address is entered as a display pointer (DP) after the 


interpreter prompts with a 2. ft will then display the mnemonics of the p-code at this 
address. This command and the U and М commands are used for examining the 
p-codes anywhere in the program without altering the current program counter. 


; up — Decrement the display pointer by one and display the mnemonics of the p-code 


pointed by it, 

next — increment the display pointer by one and display the mnemonics of the 
p-code pointed by it. 

quit — Terminate the interpreter program and return to operating system. 


Table 3: interpreter commands. All commands for the p-code interpreter ure 
single characters, A command is entered after the interpreter prompts the 
user with a > on the video display. Additional information is needed for some 
commands such as breakpoint and stack addresses. On entry to the inter- 
preter it will usk for the starting memory address of p-codes and initialize 
the program counter to zero. On exit it will display the number of p-codes 
executed. 


Mnemonic Description Mnemonic Description 

LIT 0, п load literal constant OPR 0,20 decrement (sp) by 1 

ОРН 0, 0 procedure return OPR 0,21 сору (sp! to lsp4 1) 

OPA 0,1 negate (5р! v.d load a word 

OPR 0, 2 add (sp) то (sp- 1) LOD 255,0 toada byte from absolute address (sp) 
OPR 0, 3 subtract (sp) from (sp- 1) v.d load a word with index address (sp) 
OPR 0,4 multiply (sp—1) by (sp! STO v,d store a word 

OPR 0, 5 divide (50-1) by (sp) STO 2550 store a byte to absolute address (sp— 1) 
OPA 0, 6 low order bit of (spl STOX wd store a word with index address (sp) 
OPR 0, 7 бр-1) modulo (sp! CAL v,a procedure call 

OPR 0, 8 test for (sp—1)- (sp! CAL 2550 сай procedure al absolute address (sp) 
OPR О, 9 test for (sp—- 11)» (5р) Обл increment sp by n 

ОРН 0,10 test for (sp. 1)-:!spl JMP Оа jump to location a 

OPR 0,11 test for (sp—1)7 (sp) JPC О.а jump to location a if low order bit (5р) =0 
ОРН 0.12 test for (sp— 1) Isp) JPC la jump to location a if law order bit (5р}=1 
OPR 0,13 test for (sp—1)z (sp) CSP 0.00 input 1 cnaracter 

ОРН 0,14 logical (sp—1) ОН (5р) CSP 0,1 output 1 character 

OPR 0,15 logical (sp—1) and (5р) CSP 0,2 input an integer 

OPR 0,16 logical NOT of (sp) CSP 0,3 output an integer 

OPR 0,17 shift left (sp) logical CSP 04 input a hexadecimal number 

OPR 0,18 shift right isp) logical CSP 0,5 output a hexadecimal number 

OPR 0,18 increment (5р) by 1 CSP 0.48 output a string 


Table 2: The p-machine instruction set. The stuck pointer, sp, points to the top element of the stack. The content of the stack 
element is represented by fsp). The operands of the OPR instructions ure replaced by their results on the stack. The result of the 
six relational operations is 1 if the test із true and ӨН false. Mite the exception of single operand OPR instructions, all instruc- 


попу adjust the stack pointer, sp, after execution. 
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number of times or to display register апа 
North Star BASIC stack contents. This is the simple idea of a 
А brief summary of North Star BASIC (version 6, release 3) is given for debugging interpreter, The debugging aids 
readers not familiar with its particular features. commonly known include single step execu- 
Variable names аге опе or two characters long: an alphabetical character fol- tion, set and reset of breakpoints, and dis- 
lowed optionally by a decimal digit. There are four types of variables: numeric, |: f ister and stack contents, А _ 
string, array of numeric, and function. The string variables are names postfixed play 9 register ап 5 ас ` conten 5. ^ num 
by a dollar sign $, while function names are prefixed by FN. Functions land the ber of these debugging facilities һауе been 
parameters) are defined by the declaration DEF, and ended by FNEND (for incorporated in the p-code interpreter, 
тыпе function) The parameters іп the function definition are local to the Table 3 shows the 13 interpreter commands 
unction, and would not affect variables in the calling program. | о, p - nn 
Strings cannot be dimensioned. The DIM declarations for strings declare and theit Junctions, Note that the trace 
the maximum length of the string variables, not their dimensions. The notation command is particularly useful in analyzing 
AS 13, 5) denotes the substring of A$ from position З to 5, Thus if AS=ABCDEFG, mysterious logic flow of a program, such as 
AS (3, Б) is the string CDE. This substring expression can be used both on the discovering the path along which a break- 
left or righthand side of an assignment statement. nian point is reached, This command is more con- 
Multiple statement lines are allowed. Statements within a line are separated Mia t | d h faster th ingl 
by either colons, :, or back slashes, X venient to usc an muc aster an sing с 
Absolute memory locations сап be accessed from BASIC programs. The step execution, The limits on the number of 
function EXAM(I} returns the content of memory at address 1; and the instruc- breakpoints and the number of instructions 
tion te ^ writes a чаце M 2 И address . at | traced сап be changed easily in the program. 
nother feature o ort tar 15 115 ability to read from or write to " КЕ 2i ` Mar 
disk files. The statement OPEN #0, “FNAME” assigns disk file “FNAME” to file | The first version of the p-cade interpreter 
unit #0. A subsequent READ #0,A$ reads AS from the disk file, and a WRITE was written in BASIC. While developing the 
#0,A$ writes AS to the disk file. A built-in function ТҰР can be used to check p-compiler, different constructs of Pascal 
the type of data to be геад, it has a value of O when the end of file is reached. statements were lested one at a time using 


the interpreter to verify the correctness of 
the p-codes generated. After the compiler 
was debugged, the interpreter was rewrillen 
Listing 1: Pascal source code for the p-code interpreter as output by the in Pascal, The program logic is very similar 
authors' system. This version implements all of the commands іп table 3. to the BASIC version. Since the program 


F-CüDES STARTS AT арий 
WaT СОСЕ FEINTEDB?H 


а ТҰР JHTS 166 1 :5ҒТ1:--54Т1. 
їй t Ғ-ГППЕ INTERPRETER HY P 3 21-78 EO H VIEN £ 176 2 -BEGIN T:=T-1:3[]):=8(T]+$[T+1) ENE, 
и { LAST MOO 4-48. Fa i 194 3 BEGIN T:=T-1;50T)-=S0€T]-SCT+L) ENG; 
à CONSI lUsz15:EPLIM-5.z1Z2E-t5üB8.512F1-45R. 212 4 ‘BEGIN T. zT-1:SE TJ: =5[Т1ЖЕ[Т1+1] EMD; 
1 UBR 2.Р.Б.Т.ЕР.РО.ТР.СМП,І. lE STOR INTEGEP. 236 S BEGIN Т.-Т-1;56ІТ1 -SETJ DIU SET«41) END. 
1 5-нКЕНҮ 2ГЕ) GF INTEGEF. 248 6 :S(TJ -SETJ ані 1, «TEST FOR ODDO 
1 TRACE ARF AYIU] OF JHTEGEF. 255 7 -ВЕСІН Т:-Т-і1.<ІТІ -S(TJ MOO SCT+1) ЕНГ. 
i HM AREA CLE] ÙF INTEGEE. 27? 8 ‘BEGIN T «Т-1:51Т)1:-5ІТ71-5І7411 EHD. 
1 БЕЕНК AERRHVIBFLIMJ CF IHTEGEE: 294 4 GEGIN Т -T-1.2E1J] eibbis te € bead] FHG. 
1 315 1й BEGIN T -Т-і.5ІТІ -ZI11.-ET92 013 ЕНІ. 
1 ( ІМҒОЕТАНТ ОСЕНІ МНЕТЕБІ FS 331 11 BEGIN T =T-1-40TJ zzi EJ; SET? 92 ЕНІ. 
1 P FEUGERM LOUHTEE E Кз FüIHTEF 343 іс БЕСІН T sT-1.Z2[(T1J -E[TJ).—( 31411 ЕНЕ. 
l T-STàCk. FOIHTER ЕР EFE» POINT IHDEY 46р 13 EEGIN T =Т-1, 5177 тсыі11.-Ыыртар! ЕН, 
1 TF TRACE zTaCh FTF ко IHz2TFUETION COUNTER EI {4 E£GIH T -Т-і,БІТІ £z(E(TJ СЕ pC Tet {МИ 
L S- DATA Тик г ТНК Јр AOF CF P-CODE > 462 s BEGIN 1--І-і.<ІТІ S07) HH [1411 ЕНИ. 
1 421 té 207) zHuT ST]. 
1 FUNC BASECLEW>. 431 17 БЕСІН Т--Т-1,5(1) -SI[TJ) ені S[Ta}3 ENE. 
1 VAR GL: INTEGER. 449 Із BEGIN T -T-1,2(TJ.-z(TJ эне МЇТ+Ї1] ЕНІ. 
г BEGIN BL =È; 467 19 SETI -SITJ*1. 
5 WHILE LEU:G G0 БЕСІН 476 z0 SIT) =5{1)-1. 
я БІ:-СІБІТДЕҢ) -LEU-1 END, 4839 El BEGIN (COPY: 
1? BASE «Бі 493 T zT*1.2ETJ -SET-LI ЕМГ 
1& ЕНГ іБасеЕ;. сал ELSE БЕСІН HEITE.* ILLEGAL (РЕ Oo. СЕРТИ =] {НП 
гә 521 ЕМІ {CHEE UF Hi. 
2@ PROC INIT, 522 2 BEGIN (LünD: 
Z0 VAR I: INTEGER. eer L EMEMEX* 13. 
21 BEGIN T s6G.E -1.P =й: ТОР гй. ode TF = THEN SCT) =NEMNLEETII 
зе 5СІЈ: =й. 5027) =60.5131 --1. fae ELSE БЕСІН IF IG} THEN A =ARtS0T). 
4й Fa:zaB:TF:-U.k =й. S49 T -Т%1-ІПУ,СІТІ =SCEASESL +6) ЕНГ 
46 КОК J =й To U OO TRACELI}J --1 S64 ЕМО, 
5 ЕМЕ «INIT; 565 Z- BEGIN (STORE: 
63 $685 L zMEMLX*11. 
63 PROC CRLF, 574 IF Lz255 ТНЕН BEGIN 
62 БЕСІН WRITE 17-160» ENC. S78 MEMLISLT-13J. SET]; T; 2 T-Z END 
га 589 ELSE БЕСІН 
ға PROC EXEC: 596 IF IDX THEN A -5(CT-121«4n; 
Үй VAR X.M.L.F.IDX« INTEGER, 599 SCBRSECL »*à]) -ESETI; T; 2T-1-IJ0& END 
Tl BEGIN ж =P SHL 2 + Z: 614 END, 
?B A-=MENC X43] SHL & *MEMEX*21. 615 4. REGIN «CALL? 
sa ТР:е-ТРж,ІР ТЕЦ THEN TP--6. 615 L sHEHLX*LI: 
106 ТЕАСЕПГТРІ =F: 624 IF L7z58 THEN BEGIN CRHLLCSETJ?2.T -Т-і ENC 
103 гар +l | Pe =Р.К =K+le 635 ELSE &EGIN 
113 F:sfEMLXJ. 636 SIT*11.zBASECL 9: S[T*z21: 7E: 
116 IF Ғі-в THEN 1O08 = 649 ЕТЕД) =Р;Ё =T+isP =A ЕНГ 
121 ELSE БЕСІН OX =1,.F =Е-16 END. 66а ЕМО, 
129 CASE F OF 661 S IF T?«.SIZE1-n» THEN БЕСІН 
138 @ BEGIN T.-T«*1.SETJ =A END, 67 МЕТЕ, STACK COYFL'O CRLF. ТОЕ =1 ЕНГ 
142 1: CASE A OF 687 ELSE T =Tta. 
147 8 -BEGIN (КЕТПЕН: 693 6:Р: =н; (MF; 
151 T «Н-1;Е -&[(T«2Z);P -SIT4*3] ENG. 780 ?.BEGIM IF SCTIJ=MEM[ X+1)] THEW Е: =й. { IPC} 
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714 Т:=7-1 END; 966 WRITEC' BREAK 'O,COUECPO, 
719 8:CASE А ОҒ {CSP 978 STüF:-1 ЕНЕ END 

724 В: БЕСІН Т:=т+1;КЕАО< 177) END: «ІН CHAR} SER END «СКЕР», 

736 1:BEGIM HRITECSCIT12;T:sT-1 ЕМС; (QUT CHAR? 986 

748 2:BEGIN T:=T4+1sREADCSITI#> END; «ІН NUMBER? 986 BEGIN (MAIN? 

768 3:BEGIN HRITECSETIJ48 );T:9 T-1 ENC; COUT NUMBER? 966 FOR I:s6 TO 26 OG 


772 4:BEGIN T:-T*1;RERDCSETIX) ENO: (ІН HEX? 


994 MHLIIJ:MEMCI*«IESOGJ; (MNEMONICS ARE IM MEMORY? 


'SUT-1 JH D); CRLF 


794 3:БЕбІН WRITECSETIND Tea END; (QUT HEX) 1885 WRITEC ADDR?‘ >, REALM 2%), CRLF 

96 ‘BEGIN (QUT STRING) © i СӨПЕСРО.ЕР >й, 

869 РОК 10Х:-Т-6(72 TO T-1 DO HRITECSCIDX2); TER E ra MEM 

828 T:2T-SETJ-1 END 1825 САЅЕ CMC OF 

827 ELSE БЕСІН WRITEC’ ILLEGAL CSP'O;CRLF;STGP:c1 ENG 1026 'R':BEGIN STOP =@;REFEAT EXEC; CKBP UNTIL STOP ENG: 
845 END (CASE OF A> 1037 'S':BEGIM EXEC, СОПЕСР) ENG, 

846 ELSE BEGIN HRITEC' ILLEGAL OPCODE' >;CRLFsSTOP:=t END 1646 'X' BEGIN 

867 ЕМО (CASE OF Р) 1050 WEITEC’ Pe',Pa.! Bz',EN,' Tz',TA, 

868 END (EXEC); 1672 ' SCTJ5 ', STIN ' po 

869 1099 END; 


869 PROC CODECPC); «PRINT CODE? 
863 VAR X,N,IOX: INTEGER; 


870 BEGIN X:-PC SHL 2 *Z;N:sMEMUXIES3; 1125 FOR I:s0 TO U DO BEGIN 
882 ІР Н<«24 THEN IDX:-' ' 1132 TP-=TP+1;IF TPOU THEN TP -6; 
88? ELSE BEGIN N:-N-48;IO0X:s'X' END; 1142 IF ТЕАСЕСТР2>=6 THEN CODECTRACELTPJ) ENO 
895 WRITEC’ ',РСЕ,' ‚МЕМ, MNEN* 12, HNEN*22, IDX , ' 1151 ‘END: 
924 MEMLX*128, ', * MEHUX*3) SHL 8 *MEMLX*224 D; CRLF 1157 'K':BEGIN REAL IH); 
944 END «СОПЕ», 1163 FOR J:-1 TO 1+6 DO 
345 1172 WRITES’ — ',SEJ384D, CRLF 
945 PROC СКЕР; (CHECK. BREW POINT? 1185 END, 
945 VAR І INTEGER, L186 'B':IF BPXBPLIM THEN BEGIN 
S46 BEGIN IF Р<@ THEN STOP =1 1194 ВР:=ВР+1;МЕ1ТЕСЕР#,' '); 
952 ELSE BEGIN 1202 READCBREAKEBP TED; CRLF. END 
854 FoR I =L TO BF DO 1267 'C':BEGIN (CLEAR EF) 
961 ІР BREAKCIJ=F THEN BEGIN 1211 BP:-8;CKLF END; 
1215 'Y':BEGIN FOR 1:51 TO BP DO 
1226 WRITEC' — ', BREOKLIJIO;CRLF END; 


structure of the Pascal version is neat and 
highly readable, the debugging time is 
minimal. The Pascal source program is 
shown in listing 1. The program design is 
rather straightforward. Readers with some 
programming experience in any high level 
language should be able to read and under- 
stand it without the help of a flowchart or 
further explanation on program logic. Note 
that in the main program and procedure 
exec, the case...of statement is put to good 
use, In the BASIC version the interpreter 
commands have to be tested within a FOR 
loop by comparing the input character with 
a string array, and then ап ON...GOTO state- 
ment is used to branch 1o various parts of 
the program. 

It must be emphasized again that the 
interpreter executes p-codes and not Pascal 
statements, Therefore the user is required 
to have some knowledge of the p-machine 
and p-codes. Іп addition to this, the p- 
compiler should be instructed to list p- 
codes together with Pascal program state- 
ments during compilation. They will be 
cross-referenced when running the inter- 
preter. Obviously this procedure is not as 
convenient and easy to use as an ordinary 
BASIC interpreter, but still it provides the 
only way for debugging Pascal programs in 
our present version. A new debugging 
scheme is being planned for the future which 
will enable the user to debug programs 
at the Pascal statement level. This means 
ihe user may refer to variables and arrays 
and statements rather than stack contents 
and p-code addresses. Part 2 will go into 
details of the design and implementation of 
the p-compiler.m 


1180 'G':BEGIN ІМІТ;КЕРЕЯТ EXEC;CKEP UNTIL STOP END: 


1116 'T': BEGIN HKITEC' XTKACE?$'O;CRLF; 


1240 'E':BEGIN REAR POR); CODEC P@) END; 
1256 'U':IF Р@>@ THEN BEGIN 

1258 РӘ:-Рй-1;СОПЕСРЙӨ) END; 

1266 'N': BEGIN PG:-PG*1:CODECPA END; 
1278 'Q':P:--1 

1283 ELSE BEGIN WRITEC "27 );CRLF END 
1291 ENO (CASE ОЕ CMO? 

1292 UNTIL Р<й; 

1296 CRLF; WRITECKH.* INSTR EXECUTED, ' 3s CRLF 
1319 ЕМО (MAIN;, 

INTERPRET: 1), OR TRANSLATES TO? 
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* Complete page size control. 

* Conditional formatting control. 5 

* Exact title placing. aQ 3 

е Contiguous space and text control. om 
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Graphic 
Manipulations 
Using Matrices 


Joal C Hungerford 


Stearns Rd 
Amherst NH 03031 
x 
P= |Y 
2 
а b c 
C= d 8 f 
g h i 
Figure 1: Two types of 


matrices used in graphics 
applications. P represents a 
point in space. The matrix 
C contains equations to 
relate the transformed 
values of X, Y, and Z to 
the original values, 
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One definition of graphics might be "a 
means to convert data into information." 
Our computers create printed data at a great 
rate, but all this data is not information until 
it conveys to a person some trend or fact 
about the world we live in. A small part of 
graphics is the conversion of data represent- 
ing the position in space of the surface of 
an object into a three-dimensional picture 
of that object. The picture may be useful 
for itself as computer art, or it may help 
understand something about the object. 

Imagine looking down the length of a 
pencil, using only one eye. With the eraser 
held away from the viewer, the pencil 
appears as a polygon with a dark place in 
the center where the lead is. The length of 
the pencil and the eraser are invisible. Now 
imagine the pencil rotated about its point 
until it is pointed toward the viewer’s 
shoulder. The length of the pencil and the 
eraser are now visible, and appear in the 
form of translations to the side and up of 
the surface of the pencil. The relation 
between the position of a point on the 
pencil, specified in three dimensions X, Y 
and Z, and the apparent translation of that 
point as the pencil is rotated is expressed by 
standard equations. These can be written in 
an organized fashion using matrices. These 
matrices аге called coordinate transform 
matrices, They are powerful tools because 
they separate the mathematics associated 
with the angle of observation from the 
data describing the surface of an object. 
The small computers available today make 
it easy to convert surface data to pictorial 
information using matrices. This article 
will show how. 


Definitions 


The Cartesian coordinate system will be 
used in this discussion. On a computer 
graphic screen, X is the horizontal dimen- 
sion, Y is defined as the vertical dimen- 


sion, and Z is depth into the screen. Pos- 
itive values are to the right, up, and away 
from the viewer. The origin will usually be in 
the center of the screen. A plane is de- 
scribed by any two axes, Thus, the X,Y 
plane is the surface of the computer screen, 
the Y,Z plane is seen edge on as the Y axis, 
and the X,Z plane is seen edge on as the X 
axis. 

An equation which does not specifically 
include a particular coordinate direction will 
be interpreted to mean that the described 
line or point may exist anywhere along thc 
unmentioned axis. Thus, X-1 represents 
the entire Y,Z plane located at 1 along the 
X axis. The line defined by Y2X may exist 
anywhere along the Z axis; therefore this 
equation defines a plane tilted 45 degrees 
from the horizontal, seen edge on at Z equal 
to zero on the computer screen. A surface 
may be made parallel to an axis by omitting 
that axis, as above, or may be specified at 
all values of X, Y and Z. Thus, Y=X+Z is 
a surface defined for all space. 

Two kinds of matrices will be used here. 
The first kind is a matrix which represents 
the coordinates of a point in space, de- 
scribed by X, Y and 2, This matrix, P, is a 
column matrix, with one column апа 
three rows as shown in figure 1. It will 
be used to hold the values for a point 
on the surface, both before and after trans- 
formation. All drawing commands will 
use the X and Y from this matrix. 

The second kind of matrix contains the 
standard equations which relate the trans- 
formed values for X, Y and Z to the original 
values. This matrix, C, has three rows and 
three columns. The numbers at each po- 
sition in this matrix are derived from the 
standard equations for some specific co- 
ordinate transformation type, such as a 
rotation. If the angle of observation of the 
object is arrived at by two successive oper- 
ations, such as a rotation in each of two 
planes, then the matrix, C, which controls 
this view may have numbers in it that are 
derived from two matrix equations. The 
procedure which produces a single matrix 
combining several operations is called matrix 
multiplication. Matrix multiplication is used 
both to produce the particular numbers in 
the 3 by 3 matrix, C, which describe a point 
of observation, and then to apply those 
numbers to derive a transformed 3 by T 
matrix, P, which gives the apparent position 
of some part of the object's surface. 


Computing Procedure 


Given the ability to do matrix multipli- 
cation (the details will be presented below}, 


the sequence of operations to produce а 
three-dimensional picture of an object is 
short and easily stated: 


|. Generate an array of data consisting 
of the X, Y and 7 coordinates of the 
object to be drawn, This may be 
either computed as the drawing pro- 
gresses, or done all at once and stored. 
The latter way is faster if the view- 
point is to be adjusted to find the 
most pleasing picture. 

. Define the viewpoint, For this part, 
a matrix is generated for each motion 
required to arrive at the desired 
point of view, The matrices are then 
multiplied together to produce а 
single 3 by 3 matrix to be used in the 
main routine. The order of multi- 
plication may be important. 

3. Write a program to draw the object in 
its untransformed state. This will be 
a sequence of commands which move 
the graphic cursor 10 a spot on the 
object at the beginning of an edge or 
other feature, then draw (move 
leaving a line behind) to another 
spot on the object. Specify the move 
and draw coordinates in terms of a 
column matrix element rather than 
X, Y and 7. Define the elements at 
each spot by using each of the points 
in the array, 

4. When the untransformed picture is 
accurate and understood, then the 
picture is reoriented by simply in- 
serting a matrix multiplication be- 
tween the specification of each col- 
umn matrix and the associated graphic 
command. The original X, Y, 2 
coordinates of the spot on the object 
are thereby transformed into a new 
set of X, Y, Z numbers representing 
the spot seen from the new viewpoint. 
Each set of coordinates from step 1 
is multiplied by the matrix generated 
in step 2. 

4a, An alternate method is to do all the 
transformations at once, changing all 
the. X, Y and Z points in the array 
formed in step | into transformed X, 
Y and Z numbers in the same array. 


bo 


Since the computer screen ts really only 
two-dimensional, only the X and Y elements 
dre used in step 3. After transformation, 
these numbers are shifted about and contain 
depth information. The drawing made in this 
fashion is a projected view rather than a 
three-dimensional drawing, The difference is 
that in the projected view sides which are 
parallel on the object remain parallel in the 


projected view, but in the three-dimensional 
view all lines converge at infinity along Lhe Z 
axis. The difference is minor. The observer 
perceives a three-dimensional picture in most 
cases; the projected view in some figures is 
perceived cither as having relief or depth 
without the visual clue of lines meeting at 


infinity. This leads to some interesting 
optical illusions using projected views. 


The rest of this article discusses some of 


the transformations available and shows the 
pictorial results of each. 


Matrix Multiplication 


What information is necessary to write a subroutine to perform the 
matrix transformations described in this article? The general theory of 
matrix algebra and its interpretation is beyond the scope of this dis- 
cussion. For more information and a very clear description of many 
other uses for matrices, the reader is referred to The Mathematics of 
Matrices by Philip ) Davis. Here are some brief notes on the subject: 

Two aspects of matrices are important in matrix multiplication. 
These are the order of the matrices being multiplied (which one comes 
first), and the shape of each matrix. The elements in the output matrix 
resulting from а multiplication of two matrices are each formed by 
combining numbers іп the columns of the first matrix and rows of the 
second matrix, done in a standard order. All the necessary rows and 
columns have to exist for the output to exist, Thus, some matrices 
may be multiplied in one order, but not in the opposite order. The rule 
is: the number of columns of the first matrix must equal the number 
of rows of the second matrix. 

іп table 1, the two matrices may be multiplied in the order (C) (P) 
but not in the order (P) (C). The result of multiplying (C) (P) is a new 
column matrix P; À mathematician would say that two matrices are 
“conformable for multiplication" when the order and shape require- 
ments are met. He would also say "(C) is multiplied by (P)" here. The 
requirement for conformability leaves one dimension of the shape of 
each matrix unrestricted. The unrestricted dimensions establish the 
shape of the output matrix. Tables 1 and 2 summarize the necessary 
arithmetic. The elements in (C) are numbers, which are each computed 
in various ways depending upon the desired transformation. 


= {ХАЗУ В+ +С) 
= (K*D+Y¥*E+2*F) 
= (X*G4+Y"*H+Z7 1) 


A 
D 
G 
x’ 
ж! 
Zz’ 


Table I: Matrix multiplication format. 


(A*L+B*O+C*R) 
(D*LTE*O-F*R) 
(G*LrH*O-I*Rj 


A*J+B*M+C*P] В ‘= (A*K+B*N+C*Q) 
D*J+E *M+F *P) E'- (D*K+E*N+F*Q) 
G*J+H*M+1*P} H’={G*K+H*N+I"Q) 


Table 2: 3 6y 3 matrix multiplication format. 
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with full operational details, $1 enclosed, . 


Types of Transformations 


The operations possible using coordi- 
nate transform matrices are not limited 
to shifting and rotating the picture. A 
number of more drastic changes may be 
made to the picture. Some of these 
changes are: magnification, shear, stretch- 
ing in one direction, and mapping onto a 


surface. 

The following figures and tables show 
examples of several coordinate transform 
operations. Each operation is represented 
by the matrix, the equations for the out- 
put matrix elements, and a figure to show 
how a picture of a well-known object is 
changed by the operation. 


Unit Matrix 


Table 3 shows the unit matrix. This trans- 
formation reproduces the picture of the 
object іп its original view as defined above. 
Figure 2 shows a side view of a coffee cup. 


'= (X*14Y*042*0) 
t= (X*0+Y*1+Z*0) 
‘= (X*0+Y*0+Z*1) 


Table 3: The unit matrix. 


Figure 2: Тһе standard view (untransformed). 


x' 
Y' 
Z' 


A 
- о0о 


X*14Y*04Z*0l 
X*O+Y *K+Z*0) 
X*0+Y*0+Z*1) 


"gn 
т.т, 


Table 4: Expansion along the Ү axis by a 
factor К. 


Scaling 


The object тау be defined with some 
shape which 15 not quite the final version, 
bul which uses easily verified dimensions. 
Thus, in our example, the height is equal to 
the diameter, and the square outline in 
figure 2 quickly shows that the array of dala 
defining the cup is correct in the X and Y 
dimensions, 

Selective magnification along any axis 
may be used to alter the proportions of 
the object to a shape that тау be nearer 
that required by the user. Thus, table 4 and 
figure 3 arc appropriate for users with large 
Capacities; table 5 and figure 4 produce a 
cup for those with wide mouths, while 
table 6 and figure 6 produce a cup which 
could be used for filling a pie plate with 
whipped cream. 

If the proportions are correct but the 
user wants to create several different sizes, 
table 7 will allow the same magnification to 
take place along all the axes. One such 
magnified cup is shown in figure 5. 


Figure 3: Expanded along the Y axis by a 
factor of 1.5, 


Figure 5: Magnified by a factor of 0.5. 


X*K-c-Y"0rZ*Üül 
х*б+ү *1+7*0) 
A*O+¥ + *1) 


пи и 
=з олт та 


1 9 
0 K 


ы-<х Oo 


“= (X14 ¥*0+2*0) 
“= (X*O+¥ "14+2"0} 
"= (X*0+¥*04+2*K} 


0 0 
К 9 
0 K 


=(X*K+¥ *O+2*0) 
={X*O+¥*K+2*0} 
= (Ot НАК) 


K 
G 
0 
x , 
Y 
2 


2 


NX 


ых 


N XX 


N XX 


N XX 


soe s 


Table 5: Expansion along 
the X axis by a factor K. 


Table 6: Expansion atong 
the Z axis by a factor К. 


Table 7: Magnification by 
a factor К. 


Figure 4: Expanded along the X axis by a factor of 1.5. 


Figure 6: Rotated 90 degrees and expanded along Z axis by a factor of 1.5. 
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Shear 


The object in its original shape may be 
boring and conventional in shape and lack 
individuality. This failing may be rectified as 
in table 8 and figure 7. To shear the object, 
the position of a point on the object is dis- 
placed from its original position by a func- 
tion of the point's position along an ortho- 
gonal axis. These figures displace the points 
upward by à value equal to half the hori- 
zontal distance to each point, 

Table 9 and figures 8 and 9 show shear 
along the horizontal axis, Figure 9 shows the 
same object as figure 8 rotated 90° to illus- 
trate that the third axis is unchanged by this 
operation. As in the other operations, shears 
along all axes may be combined, 


Figure 7: Sheared along Y by X*0.5. 


Figure 8: Sheured along X by Y *0, 5, 
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1 0 0 x x’ 
K 1 0 Y = Y! 
0 0 1 2 2” 
Х ‘= (X*14+¥*0+Z*0) 
Ү'={Х*К+Ү"1+7*0) 
Z'-IX*O-Y*O«Z*) 


Table 8: Shear along the Y axis in the X, 
Y plane by a factor K. 


1 K 0 x Хх” 
0 1 0 ү = Y 
0 9 1 2 2 
x's (X*1+¥*K4+Z*0) 
Ү'= (X*04+¥"14+2*0) 
Z'- [X*O*Y*O«Z*1) 


Table 9: Shear along the X axis in the X,Y 
plane by a factor K. 


Figure 9: Rotated 90 degrees, sheared along X. 


Rotations 


The object may be reoriented in space by 
rotating it about any axis, A particular angle 
of view may be arrived at by some sequence 
of rotations about cach axis. This is easily 
accomplished using the matrices in the tol- 
lowing tables, 

A point ol confusion occurs when using 
rotations, The order of multiplication of the 
matrices (or the order of applying the opera- 
tions to the object) is important. The axes 
remain. associated with the object, not the 
screen. This means, lor instance, that i| the 
rotation in the X, Y plane shown in table 10 
is applied first to the object, then subse- 
quent rotations іп the other planes happen 
in the slanted planes (X,Z and Y,Z) shown in 
figure 10. 

It required some care to accurately pre- 
dict the final picture after several rotations, 
especially since projected views lack the 
visual clue due to lines converging at infinity, 
Tables 11 and 12 along with figures 11 and 
12 show the effects of rotation in the other 
two planes. 


Figure 10: Rotated 45 degrees іп the X, Y 


plane. 


Figure 11: Rotated 45 degrees in the X, 2 
plane. 


COS(T) -51М(Т) 0 X x’ 
SIN(T) COS(T) 0 Y = ү 
0 0 1 2 2' 
X '= (X*COS(T}+Y *-51\(Т)+2°*0) 

Y'= (X*SIN(T)*Y *COS(T)+Z*0) 

Z'= (Х%0%Ү%0%271) 

Table 10: Rotation in the X,Y plane. 
COSIT) 0 -SIN(TI X x' 
0 1 0 ү = Y^ 
SIN(T) 0 COSIT) 2 2! 


x "= (X*COS(T)+¥ *0+Z*-SIN(T)) 
Y'= (X*O+Y¥ *14Z*0) 
2'= (X*SIN(T}+¥*0+Z*COS(T)) 


Table 11: Rotation in the X,Z plane. 


1 о о үх x? 
E cosiT) -sni |Y] = Ё 
0 SIN(T) cosit) 112 2: 
X'- (X* 14Y*042*0) 

Y '= (X*O+Y*COS(T}+Z*-SIN(T)) 

2'= (X*O+Y *SIN(T]+#Z*COS(T}) 


Table 12: Rotation in the Y,Z plane. 
Pay More: 


Why pay for more printer than you need? Our 
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model is $425. Serial RS232/current loop 
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Figure 12: Rotated 45 
degrees in the Y,Z plane. 
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(1*COS(S)+0*SIN(S}+0*0) 
1*0+0*0+0"14) 


a 
r 


TOMOP oo- 


прива 


"= (O*0+SIN{T)*0+COS(T)*1) 


fable 13: Rotation in the 
XY and YZ planes se- 
quentially. 


{ 

(0" -SIN(S)-COSIT)*COS(S) -SIN(T)*OI 

{(O*COS(S)+SIN(T) *SIN(S)+COS(T} *Q] 
*-SIN(S)+51N(T)* COS(S)+COS(T) *0) 


Combinations 


Table 13 shows an example of the se- 
quential application of two rotations using 
the procedure shown in table 2 lo define 
the elements. Figure 13 combines the three 
rotations, 4 magnification and two scale 
changes along individual axes, Figure 14 
applies shear and rotation. Figure 15 shows 
just the rotation for comparison purposes, 


0 0 COSIS) —SINIS) 0 А” в” с” 
СО5(Т) -5ІМІТІ SIN(S) COS(S) 0 = D' E' F 
SINIT) COS(T) 0 a 1 а” H' i" 


| В = {1*—51М(5)+0*СО5(5)+0*0) 
D = (0"С05(5)+С05(7)* 510(5)-51№(Т)*0) 
F = (0*04COS(TI*O-SIN(T)*i] 


Figure 13: 
expanded, 


Magnified, 
апа — rotated. 


M+k 
Yim 
zn 


х= X+k 
Y'= Y+m 
2Z'5 Z+n 
Table 14: 
matrix. 


Translation 
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Translation 


Moving the object sideways is not shown 
but is accomplished by adding the transla- 
tion value to the original value for each axis 
as shown in table 14, 


€ 


2 


V. 


- am mt" 


5552 


s 
t. c UP mum a 7. 


NL ANZA 
“ақы 


Figure 15: Rotated but not sheared. 


Mapping 


All of the examples shown so far have 
applied the same operation to every point 
on the surface of the object. The coordinate 
transform matrix contains the same numbers 
for all parts of the object. A more compli- 
саса operation results when the value (Х,У, 
7) associated with a point on the surface 
of the object is replaced by a function of X, 
Y, and Z at each point. The result maps the 
object onto some surface. Thus, if X is 
replaced by sin(X), for instance, the object 
will experience а change in scale which 
changes with X, and the output position af a 
point on the object which has a value of X 
equal to zero, and an arbitrary Y and Z is 
the same as a point with a value of X equal 
{о 180 or 360 if the computer interprets the 
value of X as degrees. 

The result of replacing X by sin(X) pic- 
torially is identical to the projected view of 
a cylinder, parallel to the Y axis, which has 
the original view (such as figure 2) painted 
onlo its surface. If the dimensions of the 
object for this example are such that the 
width is equal to 360 units, then the cylia- 
der is completely circumscribed by the 
original view of the object. 

In order to make a three-dimensional 
picture of the mapped figure, the other 
(мо dimensions must also be specified. 
For the example here, the depth must also 
be mapped by setting Z equal to cos(X). 
Since the new surface is a cylinder, Y is 
unchanged, 


Mapping Example 


Figure 16 shows a label to be pasted on 
the coffee cup. This label, like the cup 
itself, is defined by an array of data giving 
the X, Y and Z coordinates of each point. 
The standard view is in the Z equal to zero 
plane. A subroutine then replaces the X and 
Z values with the mapped values in all the 
points of the array. Since the standard view 
of the cup is a side view, and the label is 
to be pasted opposite the handle, 180° is 
added to X before computing the mapped 
functions. The lower left corner of figure 16 
is coordinate (0,0). 

The mapped array of data is now sub- 
jected to whatever coordinate transforms are 
applied to the cup, Figure 17 shows the 
result as applied to the label alone. Figure 
18 shows the completed picture. 


Figure 76. 


Figure 17. 


Figure 18, 
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Figure 79, 


Hlusions 


Figure 19 shows the same object as figure 
18, rotated 180°, While most viewers see the 
cup with the handle toward them, “looking 
down into it” in figure 18, many find thal 
figure 19 alternates between looking down 
into it with the handle away from the 
viewer, and looking up at it from the bot- 
tom, with the handle at the top. This exam- 
ple shows that a relatively minor change in 
viewpoint may produce a great change in 
terms of the clarity of the information 
presented. 


DELETE Ai,A42,B1,82, B3, B4, B5, B6, B7, BB, B9, C1, C2, C3, V1, C4, V2 
DIM AIS28¢, 4), А2262, 42,8153, 32, B2€3, 32, B3C3, 32, B4C3, 32, B5 C3, 32 


DIM В653,32,В7<3,32, 


DIM ¥1IC3, 19, ¥203, 13 
REM THIS SUBROUTINE 
GOSUB 25@@ 

REM THIS SUBROUTINE 
GOSUB 2540 

REM THIS SUBROUTINE 
GOSUB 3128 

REM THIS SUBROUTINE 
505,8 5500 

КЕМ THIS SUBROUTINE 
GOSUB 5248 

REM THIS SUBROUTINE 
SOSUB 5208 

END 


B8C3, 33, BBC3, 32, C1C3, 39, C2(3, 33, C303, 32, 0403, 32 
DEFINES THE СИР 

DEFINES THE TRANSFORM MATRICES 

MULTIPLIES ALL THE MATRICES TOGETHER 

CHANGES A1 TO A NEW VIEW, А2 

CHANGES THE CUP FROM USER DATA UNITS TO GDU'S 
DRAWS THE FIGURE 


REM B! ROTATES IN THE X,Y PLANE BY TI DEGREES 


B1zB 

Bich, ID2ECOSCTID 
BICI, 252-SINCTI 2 
BIC2, 122 SIMETI? 
Bice, 222COSCTI х 
B!C3,35-1 


REM B2 ROTATES IM THE X,7 PLANE BY Т2 DEGREES 
В2=@ 


Вгсі,12-С05(Т22 


à B2CI, 32E-SINCT2? 


B2C2,2)21 
B2C3, 12e SINCT2» 
Bec3, 3»ecascT25 


REM B3 ROTATES ІМ THE Y,Z PLANE BY ТЗ DEGREES 


ВЗәд 
B3C1, id=) 


Mapping Uses 


Mapping may be used to compress the 
picture of an object to fit it into a particular 
space, to selectively emphasize some part 
while compressing the rest, such as tho re- 
gion near X equal to zero or 180^ in this 
example. Or it may be used to picture some 
complicated configuration which 15 more 
easily defined in a rectangular coordinate 
system. Thus, a simple rectangular electrode 
configuralion expressed in Cartesian coordi- 
nates may be used to compute the electric 
field lines at cach point in the configuration. 
Mapping processes plus the coordinate 
transforms may then be used to change the 
known field picture into one for a compli- 
cated electron. gun in a cathode ray tube. 


Excerpts from the BASIC program 
which produced the pictures in this 
article are shown in listing 1. The 
machine used is a Tektronix 4051 graphic 
computer with a 4662 plotter, with 
matrix read only memory. The matrix 
command A MPY B is specific to this 
equipment. The rest of the program is in 
а fairly standard BASIC. 

Lines 2000 to 2490 comprise the 
main program which draws the coffee 
cup. The purpose of each subroutine is 
noted. The program defining the various 
matrices in terms of viewpoint parameters 
is shown in lines 2535 to 3010. The 
program to combine the matrices into a 
single 3 by 3 matrix, C4, which is applied 
to the drawing is listed in lines 3120 to 
3200. The A MPY B format does the 
matrix | multiplication. іп a machine 
without this extension, a subroutine using 
the equation listed in the various figures 
would do the same job, but take much 
more space, 

Lines 4000 to 4300 show part of 
the much longer listing which defines 
the cup: Al (М1) = X, Al (N,2) = Y, 
Al (N,3) = Z. The variable AT (N,4) is 
a secondary address used with a form 
of the print command to make it move 
(27) or draw (20). This is a faster way 
to draw on the Tektronix machine. 
Lines 4050 to 4740 draw the top апа 
bottom circle. 

Lines 5240 to 5270 convert the cup 
dimensions to graphics display units 
(GDUs) which are required to use this 
style of drawing commands. This pro- 
gram, with al! arrays, filled, uses about 
28,500 bytes of memory. Incidentally, 
lacking a printer, і printed the program 
using the plotter. 


2768 
2718 
2728 
2738 
2748 
2758 
2768 
2778 
2788 
2790 
2800 
2810 
2829 
2838 
2840 
2858 
2668 
2878 
2888 
2839 
2928 
2918 
2929 
2939 
2948 
2950 
2988 
2978 
2980 
2998 
3008 
3018 


3128 
3138 
3148 
3150 
3168 
3\78 
3188 
3198 
3298 


4008 
4018 
4028 
4832 
4049 
4058 
4068 
4670 
4088 
4098 
4100 
4110 
4120 
4138 
4148 
4142 
4144 
4146 
4148 
4150 
4160 
4170 
4188 
4198 
4208 
4218 
4228 
4230 
4248 
4258 
4268 
4270 
4280 
4290 
4388 


5208 
5210 
5220 
5238 
5242 
5259 
5268 
527@ 
5288 
5290 
$508 
5518 
5520 
5538 
5540 
5558 
556B 
5578 
558@ 
56080 
5618 


В3С2,22еС05С<732 

B3C2,322-SINCT32 

B3C3, 22" SINCT35 

B3C3, 322COSCT32 

REM B4 IS THE UNIT MATRIX 

B4=8 

B4cl, 1221 

B4C2, 2321 

B4C3, 3271 

REM BS EXPANDS ALONG THE X AXIS BY Ki 
В5-В4 

BSCI, DEKI 

REM B6 EXPANDS ALONG THE Y AXIS BY K2 
B6*84 

BEC2,2)"K2 

REM В? EXPANDS ALONG THE 2 AXIS BY КЭ 
B7»B4 

g1C3,35»K3 

REM B8 MAGNIFIES BY K4 

B8sK 4nB4 

REM BS REFLECTS IN THE ҮзХ PLANE 

B9-8 

B9C1,22»1 

B9C2, 1271 

В9<3,32-! 

REM Ci SHEARS ALONG THE X AXIS BY KS X/Y RATIO 
C1284 

СІСІ,22-К5 

REM C2 SHEARS ALONG THE Y AXIS BY КВ X/Y RATIO 
C2=B4 

C2C2, |) =Ké 

RETURN 


C3-B6 HPY BS 
C45387 MPY СЗ 
C3»B8 MPY C4 
Сӛггі MPY CS 
C3eC2 MPY C4 
С4еВ2 MPY СЗ 
СЗ-ВЗ MPY C4 
C4eBi MPY СЗ 
RETURN 


REM THIS PART FORMS THE TOP AND BOTTOM EDGE ОҒ THE CUP 
AICI, 12210 

А\С1, 22218 

AiCi 327B 

ATCT, 42221 

FOR Мей TO 368 STEP 9 
ATCN/9+2, 122 QMCOSCND 
AICN/9+2,99=1QsSINCN) 
ATCN/8*2,22710 

ATCN/9«2, 42-20 

A1CN/9*44, 1022A1CN/9*2, 1) 
A10N/0544, Зуд CN/8«2, 32 
A1CN/9«44, 22-19 
A1CN/9444, 42-28 

NEXT N 

А1С43, 1 2mA1C44, 12 
А((43,22-А1(44,22 
А1(43,32-А1(44,3) 

A1C43, 42221 

REM A! IS FILLED TO $64 AT THIS POINT 
А1(85,19-18 

A1 C85, 25-0 

А1(85,92-1 

А1(85,49421 

REM THIS PART DRAWS THE OUTSIDE ОҒ THE HANDLE 
FOR Мей TO 180 STEP 9 
А1(М/9%88, 1 >=SmSINCNI+12 
А1(М/8»86,22-5-5»С05(М02 
A1(N/9+86, 3221 

AICN/9+86, 430228 
А1(8/9%107,12е-А1<М/8488,12 
À1(CN/9«107, 222AL CN/0«88, 22 
ATCN/9*197, З) 1 
A1CN/9*197, 42228 

NEXT М 


FOR N=! 70 262 

PRINT 8I, AZCN, 42: A2CN, 12, A2CN, 25 
NEXT N 

RETURN 

FOR N=} TO 282 

А2СМ, 12"A2CN, 12715*40+5@ 
A2(N, 22 "A2CN, 23715049456 
A2CN, 35"A2CN, 32/1549 
NEXT N 

RETURN 

FOR Nei TO 262 

МІСЕ, T2mATCN, 12 

V1C2, 122A1CN, 22 

V1C3, 125A1 CN, 35 

Veeca4 MPY V1 

А2<М, 129V2C1, 12 
A2CN, 22» V2 C2, 12 
A?CN,322V2C3, 12 

A2CN, 42А! СМ, 42 

NEXT N 

RETURN ш 
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"T DIDN T HNOW! 


OAE'S new PP-2708/16 

PROM Programmer is the 

only programmer with all 

these features: 

e Converis a PROM memory 
socket to @ table top pro- 
grammer: No complex inter- 
facing to wire—just plug it 
into a 2708 memory socket" 

ФА short subroutine sends 
dala over (ne address lines 
lo program the PROM 

e Programs 2 PROMS for less 
than the cost of а personal- 
ity madula. (27085 and TMS 
27162) 

ә Connect 2 or more in paral- 
lel — super for production 
programming 

è Complete with DG ta DC 
switching invertor and 10 


‘Pats Pending 


turn сетте! trimmers (for 
precision pulse width and 
amplitude alignment) 

e All packaged іп a handsome 
aluminum case 


PP-2708/16 А & Т $295. 


PP-2716 (Programs Intel's 
A & T $295. 


Oliver Advanced Engineering, Inc 
&76 West Wilson Avenue 
Glendale, Calif. 91203 
(213) 240-0080 


Retro-Graphics™ 


. 

+ |vo 
қу. 

іт ! x 

э} ч 

at 


Gephics EC card саа easily in the Lear Giealed 
ADM-3A to provide you with an affordable graph- 
ics computer terminal. 
Features: 
е 7-80 Based 
е 512 Бу 250 
Dot Matrix 
е Simple Plug-in ә Optional TEKTRONIX 
Interconnect Software Compatibility 
You will be impressed with the packaging, per- 
formance and price of the Retro-Grahics card. 
Write or phone today for complete specifica- 
tions. 


DIGITAL RESEARCH & ENGINEERING 
5223 Glide Drive » Davis, CA 95616 
(916) 756-8055 


Dumb Terminal is a тешзістей trademark 


е Point Plotting 
€ Automatic Vector 
Generation 


of Lear Siegler Tuc 
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WADUZITDO: 


How To Write a Language in 256 Words or Less 


Larry Kheriaty 

Computer Center 

Western Washington University 
Bellingham WA 98225 


166 September 1978 © BYTE Publications (пс 


Every computer owner likes to show his 
or her microcomputer to friends. The first 
question the friends usually ask is, "What 
does it do?" The software system presented 
here demonstrates what a computer can do 
in a manner simple enough for almost any- 
one to understand. Even if you have a larger, 
more capable system, it is often worth- 
while to be able to demonstrate something 
that can be accomplished on a smaller scale. 
WADUZITDO is small enough to run on 
almost any microcomputer yet it allows 
even the novice user to make the computer 
"do something." 

WADUZITDO is a complete high level 
language processor that fits in less than 
256 bytes on either a 6800 or 8080 based 
system. The only other requirement is some 
kind of terminal. The system includes a 
text editor to allow a program to be entered 
and modified, and an interpreter to exe- 
cute the program. The only external rou- 
tines needed are single character input and 
single character output such as those pro- 
vided by most system monitors. 

The object of WADUZITDO is to run 
simple conversational programs. There are 
just five statement types, roughly derived 
from the PILOT language. To keep it small 
only the most essential capabilities are 
available. This also makes programming very 
easy. In fact, only a few minutes after my 
unsuspecting spouse had asked, "What does 
it do?", she had written the interactive 
dialogue program in listing 1 to help me 
make out a list of acceptable birthday gifts! 

Programming in WADUZITDO is straight- 
forward and uncomplicated. For example, 
to direct the computer to display a line of 
text on the terminal you use the type state- 
ment. The following example shows the for- 
mat of the type statement. 


T:WHAT COULD BE EASIER 
THAN THIS? 


The T is the operation code for type. A 
colon always follows the operation code. 


The text after the colon is displayed exactly 
as shown. 

The accept statement allows the program 
to receive one input character from the 
terminal keyboard. Normally it is used after 
a type that asks for a response. For example: 


T:CAN YOU TELL ME WHAT 2 + 3 
EQUALS? 


А: 


The accept statement is just the А орега- 
tion code followed by a colon. When it is en- 
countered execution pauses until the user 
keys in any single character. Then the input 
character is saved internally for use in sub- 
sequent match statements. 

The match statement is used to Lest the 
character entered by the user on the previ- 
ous accept. Match is coded as an M (the op- 
cration code), followed by a colon and one 
character. The character in the statement is 
compared to the last character entered by 
the user. The result of the comparison is re- 
corded internally in the match flag: Ү if the 
match is equal, N if it is not equal. 

Once set the match flag can be used to 
conditionally execute or skip any subse- 
quent statement. This is done by placing 
either а Y (yes) or N (no) immediately 
before any operation code. If the Y or 
N is the same as the match flag the state- 
ment 15 executed, otherwise it is skipped. 
An elaboration of the previous example 
illustrates the use of match. 


T:WHAT IS 2 + 3? 

A: 

M:5 

YT:FIVE, RIGHT. 

NT:NO, THE ANSWER IS 5. 


Normally statements are executed se- 


quentially. The jump statement is used to 1:11 13 BIRTHDAY LEST TIME. Listing 1: WADUZITDO 
^ - a - 2 2 TITHE PURPOSE OF THI. PROGRAM I Tu . 
alter the normal sequence. The format of the TIDETERMINE WHAT GIFTS ARE ACrEPTAELE. program written by а non- 
jump statement is J, followed by a colon, T:TYFE THE CUDE LETTER ASSOCIATED WITH computer person. Notice 
Dp | , ) TITHE POTENTIAL GIFT IDEA... | 
and a number from zero to nine. The state- T: A HOME APPLIANCE the last line of the pro- 
ment |:0 causes a branch back to the last T: B SOMETHING BORING gram, the |:0 command. 
_ . . D: C СІЛЕМ OF CLOTHING no . | 
accept Ph executed. Execution T: D SOMETHING DECORATIVE FOR THE HOUSE This instruction will make 
resumes from that statement. Тһе |:0 T: G GARBAGE DISPOSAL ^ і 
statement can be used to allow the к ta a Ban ботын us "back [e he accept 
A: Jump back to the accept 
reanswer à previous question. For ex: : H:A : er 
p q r example YTEUNACEEPTABLE. statement to try anolhe 
"HT input. 
T:HOW MANY FEET IN A YARD? Mig o MATS 
YT:RCLCLEPTAELE ІР МӨЛТ VELY. 
А: M:D 
' YT OKAY If КНОЗЕМ WITH GOOD TASTE 
ҮТ: AS NOT TO BE TACKY. 
ё MiG 
M:3 TEIYEAH | 
MiM 
| YT:THE LAST THING IN THE WORLD 
YT:RIGHT. ҮТ:І WOULT EVER WANT, 
NMEA 
NT:WRONG STUPID, TRY AGAIN. MIL 
NM:D 
. мм:С 
NJ:0 NTSC ANT YOH READ FIJ. THAT 15 МОТ 
NT: ONE OF THE LHDIEKE-. 
А . NT:TRY А Виген OR M 
The second form of the jump makes use of m Ut ” 
program markers. А program marker is an 
asterisk, *, preceding any statement. The o. ‚ 
statement J:n, where n is a number from Bos HAM ODE Listing 2: A NIM playing 
| to 9, causes à branch to the nth program TITHE LASI UNE TO TAKE UNE LUSE. program. This program 
А . - i H fe 3 à 
marker forward from the jump. This form ої Ai THERE ANE пон mages demonstrates the jumping 
the jump is shown in the sample program in "i capability of the language, 
СЕ . Yad: 
listing 2 which plays NIM. н:- 
The last type of statement is stop. This HU 
slalement merely terminates execution of 14:6 
the program and returns control to the pro- ттин LAN TAKE ONLY gel. ОЁ 
a АНІ: 
gram editor. Тһе format of the stop state- ФТЕРНАТ LEAVES &e [ ЗАКЕ | LEAVING 5. 
ment is S: iP MANY 7 
To increase the versatility of the language нгі 
the S: statement can, at the user’s option, 1223 
be made to сай a user written machine Үл:4 
language subroutine from within the ма, 


QU MUST TAKE Lee uR 2. 


WADUZITDO program. To do this requires T 


. 2" : ти aed 
a one statement modification to the system УТ1ТНАТ LEAVES Ss | TAKE 1 LEAVING 4. 
which is detailed below. If you choose to т:нон MANY > 
make this modification you сап consider - 
S: to be the operation code for subroutine 14:3 
rather than stop. The format of the sub- tui 
routine statement. is S:x where x is any міз 
. . Yel 
single character which serves as a parameter Tirou MUST TAKE 1+2 OR 3 ONLY 
to the user written program. The value x will Ji8 tur тв 
. . . ТІТНАТ LEAVE" H LAS NE. 
be stored in register A in both the 6800 and Ti] TAKE IT... DU WIN. 
8080 version. It can be used to select dif- 4:5 қа 
r А *T: THAT LEAVES 2. | TAKE | LEAVING 1, 

ferent functions to be performed by the 13 
program. MALUI LEAVES 2% I TAKE Z LEAVING 3. 

During execution any statement which *T:THAT LEAVES 4, 1 TAKE 2 LEAVING 1. 
does not fit the syntax of one of the five днн MANY >? 
slalement 1уреѕ is printed in its entirely, Mil 
then execulion resumes normally with the ee НАМЕ ND CHOISE BUT ТО TAKE 1. 
next statement, Table + summarizes the NJ:B 

"усуе ла cc TsYGU JUST TOOK THE LAST ONE ... 1 WIN. 

WADUZITDO instruction set. *TiTO PLAY AGAIN PUSH THE DOLLAR SIGN, 

When WADUZITDO is first entered con- à: 
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STATEMENT FORMAT WHAT IT DOES 


-— e 
е [Uo 
a_i 
— 

Execute only if match flag is Y 


conditionals 
Y 
N Execute only if match flag is N. 
program marker May precede any statement, serves 
as a jump destination, 


Table 1: Program instructions for the WADUZITDO language. 


БЕК ЕНЕҢ БЕС [== UU 


Display next line of program. 


Input one character from the 
terminat keyboard. 


Compare x to last input character 
and set match flag to Y if equal, 
N if not equal. 


If п=0 jump to last accept. 


If n*1 thru 9 jump to nth program 
marker forward trom the J. 


Terminate program and return to 
text editor. 

Call user machina language program 
(requires modification]. 


May precede any operation code. 


Pad inserted tine with nulls, 


08 or SF 


Backspace to correct typing error. 


End of statement. 


any other Character stored in program and 


edit pointer advances. 


Table 2: Editing characters used by the built-in text editor. 


trol is passed to the program editor which 
is used to enter or alter source programs. 
Also an internal program pointer, called 
LOC, is automatically set to the beginning of 
the source area. As each statement is entered 
on the keyboard the characters are stored 
and the internal pointer advances. Typing 
errors may be corrected by entering a 
backspace and the correct character. To 
reset the pointer to the start of the program 
enter a backslash, X. To display the next line 
of the program enter the mirror image of the 
reset slash, /. To replace a linc, display each 
line up to but not including the one to be 
replaced, then enter the new line. The new 
line should be no longer than the line it 
replaces. If it is longer, the next line of text 
is also overwritten. End the replacement linc 
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with a percent key rather than a carriage 
return. The % causes null characters to be 
stored as filler up to the start of the next 
line. To begin execution of the program 
enter a dollar sign, $. (The editing com- 
mands are summarized in table 2.) 

If you already have a good text editor in 
your system it may be used instead of 
the one included, Each statement is variable 
length, terminated by a carriage return 
character. All other control characters 
between statements are ignored. 

Complete 6800 and 8080 assembly list- 
ings containing source and object code are 
included to simplify implementation on 
your system. The 6800 version in listing 3 
uses the MIKBUG monitor; the 8080 version 
in listing 4 uses the SOLOS/CUTER moni- 
tor. If you have one of these two system 
monitors you need not modify the program 
at all. 

The entry point to the system is at loca- 
tion zero. Upon entry the stack pointer is 
assumed set to address some scratchpad 
memory area large enough to accommodate 
a few levels of call. іп MIKBUG or SOLOS/ 
CUTER, as with most system monitors, this 
is handled automatically by the GO or 
EXEC command. The 2 byte value stored in 
LOC (hexadecimal 100) must point to the 
place where the user program is to be 
stored. In the assembly listings note that this 
value is shown as hexadecimal 0106, the first 
location not occupied by the system. 

If you don't have one of the above 
monitors you must supply character input 
and character output routines and change 
the references to IN and OUT to address 
these routines. In the listings you will find 
one reference to IN and one to OUT which 
needs to be changed. If your terminal 
requires a delay after each carriage return 
you can set the number of null padding 
characters by a one byte modification to 
the statement labeled PLF. 

Any of the special characters used by the 
text. editor ($, 95, V /, bs) can be easily 
changed to another more convenient charac- 
ter on your keyboard. 

As shown in the assembly listings the S: 
statement halts execution by branching to 
the text editor. If you don't modify this you 
can treat it as a stop statement. To use it as a 
subroutine call you must modify the |МР 
SUB instruction to be a JSR or CALL 
(depending on the system) to the appropri- 
ate address. Upon entry to the subroutine 


Text continued after listings on page 173 


5-100 Kits 
at Discount Prices 


"И sla! mather board with sockets 
and acilve terminator $80** 

“ІБК EPROM board for 2708's 648% 
‘BK static ram $1257" 


There’s much more, including 
complete systems; send for our 


flyer. 


PCE ELECTRONICS 
4782 DEWEY DRIVE 
FAIR OAKS, CA. 95628 


* Маза, Charge + Add 5% for shipping, 
Vosa acest eatundad, 
-Phone orderi * Сонг, camdents odd 
1916) 966-7033 6% sales 103. 


she COD 
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MICRO-VERTER 


A SPECIAL COLOR MODULATOR FOR APPLE t USERS! 


Operates above the switching harmonics of the computer, 
та Бр yislding 2 cleanat, marm-free picture, Yunable 
evi? a minimum of d channels, Interfaces direerly with 
the dppte If 22 weil ax most ofher micres. Comes with 
video cable and МЕ curpet siub coupler. Twa-tened cowl 
type decorarer cabinet. Size: 5.5сю 1 B. Sem x 01.50, 
Power: 45V. Cartent approz. i ma. Seil-pawered with 4 
panca batteries, Operating (fe in excess af 1000 hours 
ar near 317-1 ef haranes. Елер ғай stability. Precise 
frequency adjustment, Ne assembly required except fer 
поз гааг т af Barietiés, aat supplied, MODEL MYX-508. 


M AVAILABLE FROM TOUR LOCAL COMPUTER DEALER 
€ direct ftom АТУ RESEARCH, COST пастар shipping 
anywhere in 054 and Ganada — $35.04. 


"PIXE-PLEXER'^' Ап IC typt video-1o-RF modulator 
incudra FM sound sut-Cárriar, celor subcarier and 
тығы A-Y and B-Y inputs. Designed around the 
LH-(8838 chip, A designers dream with full data sheets. 
Medel РАР-4500, Kit form, 524.50 postpaid. 


` PIZE-VEATER' The sriginal compute: vided-to-AF 
interface module. Kit form: 25,50 Model PXy-24 


PRONE or WAITE TODAY, DIAL 800-987-571). 


—#t cy 
|| ixBEuéea: АҒУ Research ganom Сиу, Нем. 
'| —а#——(+Ә _ 6873! 
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USR-310 
ORIGINATE 
ACOUSTIC 
COUPLER 


Üperales With 
Any Standard Telephone $139 


Direct! Telco? 

Also Available Connect ОАА 
Style Style 

ШЕН 330 OuginatesAulo Answer Modem 5324 $185 
USR 320 Auto Answer Only Modem $299 $160 

{1 FCC Cerec Package Connection та phone lines na 
Manda ealensson phone мА) 

12 Connection la phone knes wa CBS 10017 ОАА which can be 
leased Nom phone company for approx. $5.00 ‘mo plus msialiation 
һе! 

INTERFACES. 
е USR ilU — RS232C only 
е USR 320 amd USR 330 — R5232C and 20mA 
iSpetily with order Й both miectaces не тепиней add $10 10 
wan pace ) 
ALL UMTS FEATURE 
a 0300 Baud Data Raie е Fully Assembled and 
9. Stand Alone Und Testec 
Ф Halt Full Duplex a Üptonal Annual 
a 90 Day Wauanty Maintenance Coverage 
Peces include shipping and handing п conhnentat QS Minos 
Residents add 5% sales tar 


U.S. ROBOTICS, INC. 
Воз 5502 / Chicago. Hnos 50580 / 1312) 528 9045 
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SURPLUS ELECTRONICS 


IBM SELECTRIC 
BASED 1/0 TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $695.u0 


ө Tape Drives ө Cable 

e Cassette Drives ө Wire 

@ Power Supplies 12V15A, 12V25A, 
5NV35A Others, ө Displays 

6 Cabinets ө XFMRS ө Heat 
Sinks e Printers e Components 
Many other items 

Write for free catalog 
WORLDWIDE ELECT. INC. 

10 FLAGSTONE DRIVE 
HUDSON, N.H. 03051 

Phone orders sccepted using VISA 
or MC. Toll Free 1-800-258-1036 

Іп N.H. 603-885-3705 
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ITHE 
COMPUTER 
"HARDWARE 
STORE INC. 


Deaters for: 
APPLE il, IMSAI 
VECTOR GRAPHIC 
КІМІ, ОАЕ 
CYBERNEX, JIM PAK 


With 
ALPHA-1 CASSETTE SYSTEM 
16 Bits 


ALPHA MICRO 
` TECHNICO STARTER SYSTEM 


Catalog Available 


818 FRANKLIN ST.. ALEX.. VA. А 
703-548-8085 ^ 


9 WEST CARY ST . RICHMOND. VA. © 
804.780.0348 * 
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AA 2” 


к IT'S A GREAT BIG COMPUTER WORLD 
But You Only Need 
SETHE COMPUTER CORNE R- 


> esOL — А New Dawn it Here! 
© COMMODORE PET & KIM 
© NORTHSTAR HORIZON 
Ф 1MSA!I VDP.80 
9 Memories & 1/O Boards 


* Computer Book Service 
* Magnetic Tapes & Disks 
9 Full Line of Magazines 
* Brain Games & Puzzles 
*wWorkshops & Club Information 


Visit THE COMPUTER CORNER for 
all your computer needs. Stop in and 
browse — you'll like our personal service. 


THE COMPUTER CORNER 
White Plains Mall — Upper teval 
200 Hamilton Avanua 
White Plains, New York 10601 


Tel: (814) WHY - DATA 


Ample Parking 
a Sonn а и 


ТТЕР 


Circle 65 оп inquiry card. 


«аныны: 


«енін 


* 


CANADIANS 
Announcing 


HAMILTON LOGIC 
SYSTEMS 


Specializing in logic 
devices, microprocessors, 


memorys, TTL, C mos, 
etc. 


Send for your catalogue 


Box 7 
STONEY CREEK 
ONTARIO L8G 3X7 


Circle 153 on inquiry card. 


DISC/3 COMPANY 


COMPLETE MICRO 


BUSINESS SYSTEMS 


SOROC 10 120 $ 89995 
Assembled 


LEAR SIEGLER $ 799,95 
ADM-3A kit 


IMSAI 8080 kit $ 599,95 


CENTRONICS Business $1145.00 
Printer (132 columns) 


Disc/3 
DISC/3 COMPANY 


1840 LINCOLN BLVD. 
SANTA MONICA, CALIF. 90404 
(213) 451-8911 


Circle 105 on inquiry card. 


che Computes e 


RECIPES (programs) on CASSETTE 
TAPES for your hungry TRS 60—with 
lots of graphics! 

АН programs written to run on your TRS 
80—Level ! (4k of more RAM). 

Free COOKBOOK (catalog) of cassettes 
with other recipes (programs) included. 


CASSETTE 8010: U.F.O. Battle * 
Checkbook е Draw Poker ә Pile High e 
Poker Dice е Snoopy (graphic). 
CASSETTE 8020: Monthly Minder e Slot 
Machine е Dart Throw е Venus Touch- 
down e Number Guess e Tic Tac Toe. 


$ 9.50 per cassette, $18.00 for both. 
Send Cneck or Money Order to 
THE COMPUTER PANTRY 
2224-С Old Middielield Way 
Mountain View, CA 94043 
(415) 964-4175 


V The Pantry pays postage and lax" Promp Oelwery 


Circle 77 on inquiry card. 


Figure 1: Absolute loader format representation of the 6800 WADUZITDO program of listing 3. 


0 1 2 3 4 38 & 7 8 9 0 : HADUZITUD 
oof obo ob a ood * сИ VERSION BY LARRY KHERIATY 
К 1 А 1 қ 7 К N с D . MIKBUG SUBROUTINES USEL mE _ 
02 42 B 3€ р IN EQU 1А INPUT FROM КЕҰЕМАЯЫ Т) АСГА 
7 7 DJT Ей) $FIDI UJTPUT FROM ACLA TO TERMINAL 
ORG иер 
Sng ERU ағай USER ZUBR START (ТАМ BE MODIFIEDI 


ENTER SYSTEM AT LOCATION B WITH STALK POENTER PRESET 
* Tre SCRATCH PAD RAM ENGUGH FOR A FEW LEVELS OF CALL 


* PROCESS Y OR N FLAG TESIS 


up RH 


йир 31 5 CMF А й%59 Y ? 
BASF 27 wa BEY TFLG YE» 
9851 31 ДЕ IMP А ЙФ4Е N 7C 
804i 25 wk BNE XA BRANCH IF NOT A FLAG ТЕЗІ 
* 
0055. BB TFLG INX STEP LIC OVER Y OR N 
йд Ві 6195 LMP А FLG COMPARE TO CURRENT МАТЕН FLAG 
OBA «7 EL BEQ LOUP ITS EQUAL SO EXECUTE THE STMT 


ITS А FLAG FAILURE»: SKIP OVER THE UTAT 
BAAB 63 GRIP INX STEP LOC PTR 
йды AB ив LDA A Bek NEXT CHAR IN POM 


68908 FE 8108 START LOX LOL SOURCE PROGRAM AREA START 
paa: 3D 45 EGET GIR JIN ACCEPT SOURCE CHAR 
9005 31 SE CMF А #450 407 
0007 27 F7 BEQ START YES. BALK UP TO FRUGRAM START 
+ 
pups 31 24 СМР А ($24 $ > 
BORE 27 45 EEU — EXEC YES, GU EXECUTE THE PROGRAM 
= + 
= #880 51 йк LMP А йу B3 > 
z BOJF i4 З BNE DIS NO 
= 0011 49 DEX YES, BACK UP ONE IN SOURCE 
= ABI 2B EF BRA ЕСЕТ LOOF BACK 
= а PRÜCESS DISPLAY OF NEXT LINE 
= $014 81 2 DIS CMP A #%2Е ‚оэ 
= 89815 25 07 BNE PAD NO 
= = = $018 BD 9005 JSR PRT Со PRINT TO CR 
= = = = AIB 3D et ЕРГЕ ESR PLE PRINT LINE FEED AND NULLS 
= = == 0010 29 E4 BRA — EGET LOOP 
= = = = + DO LINE REPLACEMENT- PAD TO END OF STHT WITH NULLS 
= = == OGIF 81 25 PAD СИР А #325 4? 
= = шш 9921 26 12 BNE CHAR мо 
= = = = #023 84 вр LDA A жап CR 
= = == 8025 3D 27 BSR — JOUT PRINT IT 
E = == 0927 Зь ØD LDA А #seD CR 
= = = 0029 Có 46 LDA В £548 COUNT OF 64 
= zz 00:8 AL өй PADL СМР A Bik АТ CR YET ? 
= == 092D 27 44 BEQ CHAR YES QUIT PADDING 
z = = 88:F 4F ва CLR øx PAD WITH NULL 
= == 8231 88 INX INCR LOC PTR 
= = = 0032 5а ПЕС В DECREMENT SAFETY COUNTER 
= = = = 0033 25 Fé BNE PADL 00Р TILL CR OR 64 NULLS 
= = = * STORE ЕМТЕКЕП SOURGE CHAR IN PROGRAM 
= = = 8835 А7 BB CHAR СТА А ЙӨК CHAR TO SOURCE LOC 
z z == 988037 өв INX HOVE LOC PTR UP ONE 
= = == 0433 81 @р СМР A #%860 IS IT A ER ? 
= == 8830 27 DF BE] EPLF YES, ECHO A LINE FEED 
= = -~ Ber fa c5 BRA EGET МО, GET ANOTHER CHAR 
= = + SUBROUTINE TO PRINT LINE FEED TO TERMINAL 
= = OO3E 55 0% PLF LOA B #800 NUMBER OF NULLS TO PRINT 
= = 0040 AF PLFL CLR А NULL 
= = ййа1 3D ØB BSR JOUT WRITE А NULL 
= = 8043 SA DE B DECREMENT COUNTER 
= = = 8844 ZA FA EPL PLFL LOOP TILL ENQUGH NULLS 
= = = PAL GA AA LDA а 4*96 | IUuEFFEED 
= = = Gide CA ytd CRA JF 
= = = * NEXT FEW LINES MUST DE ALTERED LF YOU GONT USE MIKEUG 
= = = BO4A GD HIAL JIN JSR IN CALL CHAR INPUT ROUTINE 
= = = йар 39 RTS RETURN TO CALLER 
= = = BAE BD КІШІ Jur JSR T CALL LHARACTER OUTPUT ROUTINE 
= = = B85) 3 RTS RETURN TO CALLER 
= = * 
= = ` heme HERE TO BEGIN EXECUTIUN DF THE SOURCE FROGHAM 
= - * 
= = 9952 FE мійи EXEC Lox Loc STARTING LUC OF PRUGRAM 
= = pass 09 СЕХ LESS ONE 
= = JTL WB шілігі INX ADK OF NEXT РОМ BYTE 
= = 9057 Ав ую Lone LDA A Bex NEXT РОМ BITE 
= = #059 Ві .А LMP А #%2А * CHAR > 
= = BOSE .F = BLE Loor I YE (OR TONORENBLE CONT CHARI 


Listing 3: 6800 version of the WADUZITDO language. A dump of the MIK- 
поооооооооо BUG format of WADUZITDO (shown in listing За, раде 172) can be used for 


D nO 000 000m 1 manual entry of the program. This version was run locally at BYTE using a 
I2 3438468758298 SwTPC 6800. 
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0:8 
Bigz 
8184 
@1й% 


BB4E 


A164 
genpg 
ge 
ag 


Figure 2: Absolute loader format representation of the 8080 WADUZITDO program of listing 4. 
0000000002000 


ы PROCESS MATCH STMT 


СМР А #%60 TO END OF STMT > 00000000 0 
BNE SKIP NOT YET: SO LOOP 012 34 55878 
BRA LOOPI AT NEXT STMTe GO DO IT 000000000 
* 
* PROCESS ACCEPT STATEMENT f : 2 п А с 
ХА СМР A 0841 A ? 092B3B4C4 
BNE хм NO = 
STX LST YES» SAVE LOC OF LAST ACCEPT 
BSR JIN ACCEPT ONE CHAR FROM KYBD = = г Е шшш шш =т= 
STA А CHR SAVE IT ZZZZ--2zzzrzzzz 
INX MOVE DVER А =т=т====>»= = 
PER LDA А #$@D CR = = х = 
BSR JOUT PRINT IT = = = = 
BSR PLF PRINT LINE FEED = = = 
BRA LOOPI STEP OVER : AND GO ON = = = Е = 


* PROCESS TYPE STATMENT AND SYNTAX ERRORS 


XM СМР А #%40 "o? = == 
BNE XJ NO = == 
INK STEP OVER M = = 
INX STEP DVER : = = = = 
LDA А 0,х СЕТ MATCH CHAR = = 
LDA B $559 ASSUME Y = = = ЕБЕ 
СМР А СНЕ COMP MATCH CHAR TO INPUT CHAR === 
BEQ MX BRANCH IF IT MATCHES«FLG-Y = = = 
LDA В #%4Е RESULT IS N = = = 
Mx STA В FLG SET MATCH FLAG TO Y OR М == = 
BRA LOOP! STEP OVER MATCH CHAR AND GO ON = == 
+ == = 
* PROCESS JUMP STATEMENT = = = 
XJ СМР А $44 4 > = = = 
BNE XS NO == = 
LDA В 2%Х DESTINATION = = 
AND B f*4F CLEAR ZONE = = = 
BNE ЈЕ ITS A JUMF FORWARD = = = 
Lox 187 IEHO.. JUMP BACK TO LAST ACCEPT = = = 
BRA — LOOP CONTINUE FROM THERE == = 
* = = = 
* SKIP FORWARD UNTIL PASS N »-MARKERS ( N 15 IN ACCB 1 == = 
JF INX STEP PGM LOC == = 
LOA A Ork NEXT CHAR => = 
CMP А #%2А *-MARKER 2 = = 
BNE JF NO» KEEP LOOPING 
DEC B FOUND ONE? COUNT IT = 
BNE JF LOOF IF NEED TO FIND MORE = 
BRA — LOOPI DESTINATION FOUND: GO EXECUTE == 
Ы = = 
s PROCESS STOP OR SUBROUTINE STATEMENT == 
xS СМР А 6853 5 > == 
BNE ХТ NO = = 
INX STEP DVER $ = == 
INX STEP OVER : = == 
LDA А Bek PARAMETER ТО REG A = == 
IN STEP OVER PARAMETER = zu 
+ NEXT STMT MAY BE MADE TO BE а JSR TO USER SUBR = zz 
JMP SUB GO TO USER SUBR (OR TO EDITOR? = = = 
BRA LOOP GO ON UPON RETURN FROM WSER SIJBR = E 
= == 


MUU ELE | 


XT СМР А #354 T ? 
SNE TE МО, ITS AN ERROR 
INX YESr STEP OVER T = 
INX STEP OVER : z 
TE BSR PRT PRINT UP TO CR = 
JSR PLF PRINT LNE FEED = 
BRA LOOP DONE WITH T = 


ІШІ 


M SUBR TO PRINT UP TO NEXT CR 


ШТИ ЦИН ЦИ RC CTL ОООО 


PRT LOA B #849 COUNT OF 64 zz 
PRTA LDA A Bex NEXT CHAR ш = ЕБЕ Е 
ПЕС В DECREMENT SAFETY COUNTER = = = = = 
BEQ PRTB EXIT IF OVER 64 TILL CR = = ЕБЕ = 
JSR JOUT PRINT 17 =====## 
LDA а Bex RELOAD CHAR TO ACCA = = Е = Е = 
INX STEP LOC PTR = =Е=ЕЕЕ = 
СМР A #$@D св > = = = = = = Е = 
BNE PRTA NOT CRr LOOP = Е = ЕЕ 5 Е = 
PRTB RTS DONEs RETURN = =Е=ЕЕЕЕ 5 = 
М ---7z шш 
* ABOVE 15 END OF READ ONLY PORTION OF THE PROGRAM meu z = 
2 = = ЕЕ = = = 
e THE FOLLOWING 15 CHANGEABLE DATA = = = = = Е = 
* = = = = = = 
ORG $109 MOVE TO START OF DATA AREA кеніші == 
LOC FDB %0106 ADDR OF SOURCE PROGRAM AREA === zz == 
LST FDB е PLACE TO SAVE LOC OF LAST A: == == == 
СНА FCB 9 PLACE TO SAVE LAST INPUT CHAR 
FLG FCB в PLACE TO SAVE MATCH FLAG 000000000000 
* 0000002000.P80 11 
END 0123456 8901 
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Listing 4: 8080 version of the WADUZITDO language. A hexadecimal dump (shown in listing 4a) 


is provided for manual entry. This version was run locally at BYTE using a SOL-20. 


0000 cA 0001 
браз CD 4406 
gaza FE 5C 

adea СА 0000 


BAB FE 24 
60690 CA 5289 


peig FE SF 
0012 122 1900 
8015 2B 

0015 СЗ 0380 


0019 FE 2Е 

@@1В C2 2496 
geir CD DFég2 
@й21 СЭ 0382 


0024 FE 25 
#025 C2 3060 
0029 85 др 
0028 78 

бөге CD 4086 
gazF BE 46 
9931 BE 

9932 CA 3208 
9035 35 9й 
9237 23 

#238 BD 

9039 C2 3180 


@@зс 77 

0230 23 

003Е FE oD 
8040 CC Feed 
0043 C3 0204 


0045 CD ІҒСВ 
0049 CA 458g 
Beal 47 
0040 CD 19009 
e856 78 
8051 С9 


9052 28 gg 
0055 zB 

0055 23 

827 7E 

8658 FE 2Б 
gua FA 5495 


0050 FE 59 
BASF CA 4700 
йй&2 FE 4E 
KOSS C2 76500 


BBAT 23 
8845 ВА 
9659 „А 2790 


йй&С 23 

985D 7E 

@@4E FE 6D 
0070 Cz Асай 
0073 C3 5409 


@й7& FE 41 
0079 C2 3EDB 


* MADUZITDn 

Ы 8030 VERSION BY LARRY KHERIATY 

* 

+ SOLOS/CUTER SUBROUTINES USED 

IN Eau СТЕН INPUT FROM KEYBOARD ТО A-REG 
OUT Еш) 8СсйіЗН OUTPUT FROM E-REG TO TERMINAL 


ORG Basen 
SUB EQU 9828H USER SUER START (CAN БЕ MODIFIED) 
* ENTER SYSTEM AT LOCATION @ WITH STACK POINTER PRESET 
* TO SCRATCH PAD RAM ENOUGH FOR А FEW LEVELS OF CALL 
» 


START LHLD LOC SOURCE PROGRAM AREA START 
EGET CALL JIN ACCEPT SOURCE CHAR 
СРІ SCH M? 
JZ START YES» BACK UP TO PROGRAM START 
* 
CPI 24н % ? 
47 ЕХЕС YES: GO EXECUTE THE PROGRAM 
* 
CFI 5ЕН BS ? 
JNZ 015 ND 
DEX H YES, BACK UP ONE IN SOURCE 
JMP EGET LOOP BACK 
* 
* PROCESS DISPLAY OF NEXT LINE 
DIS CPI ФЕН / ? 
JNZ PAD NO 
CALL PRT GO PRINT TO CR 
JMP EGET LOOP 
ж 
Li DO LINE REPLACEMENT- PAD TO END OF STMT WITH NULLS 
PAD £PI 25H a 3 
JNZ CHAR NO 
MVI Br@DH CR 
моу А,В CR TO А ALSO 
CALL мол PRINT ІТ 
MVI Cr 48H COUNT ОЕ 54 
FADL СМР n AT CR YET ? 
„т CHAR YES QUIT PADDING 
MVI M: 96H PAD WITH NULL 
INX H INCR LOC PTR 
DCR > DECREMENT SAFETY COUNTER 
JNZ PADL LOOP TILL CR OR 64 NULLS 
+ 
ж STORE ENTERED SOURCE CHAR ІМ PROGRAM 
CHAR MOV MA CHAR TO SOURCE LOC 
INX H MOVE LOC PTR UP ONE 
CPI орн 15 IT A СЕ ? 
сї PLF YES, ECHO A LINE FEED 
JMP EGET NO: GET ANOTHER CHAR 
* 
М CHANGE NEXT FEW LINES IF YOU DONT USE SOLOS/CUTER 
JIN CALL IN CALL CHAR INPUT ROUTINE 
JZ JIN TRY AGAIN IF NO CHAR YET THERE 
MOV Bra PREPARE TO ECHO THE CHAR 
JOUT CALL OUT CALL CHARACTER OUTPUT ROUTINE 
моу А,В RESTORE JIN CHAR ТО А 
RET RETURN TO CALLER 
ж 
М СОМЕ HERE TO BEGIN EXECUTION OF THE SOURCE РКОСКАМ 
* 
EXEC іно Loe STARTING LUE ОР FRUGRAM 
DEK H LESS ONE 
І ӘРІ INX H ADR OF NEXT ЕСМ BYTE 
LOOP MOV А.М NEXT РОМ BYTE 
ЕРІ £BH в CHAR ? (NOTE ZOH 15 7791) 
JM LOOP! YES (UR IGNOREABLE CONT CHAR) 
* 
* FROCESS Y OR N FLAG TESTS 
ЕРІ 39H Y + 
JZ TFLG YES 
CPI 4EH ч? 
JNZ ХА BRANCH IF NOT A FLAG TEST 
ж 
TFLG INX H STEP LOC OVER ¥ OR N 
MP D COMPARE TO CURRENT MATCH FLAG 
JZ LODP ITS EQUAL 50 EXECUTE THE STMT 
* 
* ITS à FLAG FAILURE; SKIF OVER THE STMT 
SKIP INX H STEP LOC PTR 
мау А.М NEXT CHAR ІМ РСМ 
ЕРІ 2DH TO END OF STMT ? 
JNZ SKIP NOT YET» 50 LODP 
MP LOOP 1 AT NEXT STMT, GO BO IT 
ж 
ж PROCESS ACCEPT STATEMENT 
ХА ЕРІ 41H A ? 
JNZ хм NO 
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Ss1132088FE2102358D45931 SCO7TF 781242 T ASR 1 282 52 
51138819039320EFR12F2507BD90GD58D2]2B0EAST TF 
511320292526129860D8D27468DC64a9A1802 189569 52 
S$1138030009F SAZ6F AATAAIRS 1 ANF TIHFAAC 5C masa 
$11300 AG AFRDO3SA2AFAR68A208 АЯрЕТАСЗЭВПЕІ 72 
$1130858D139FE0102038RA420212A2FF IRI 592748 
511300600481 АЕ250Ғ88В1018527ЕСОЯАҺ 22819075 
5113007826F9320E28141241]FFO1998DCDRT919 ААА 
5113998 G@88 69DR DC 3RDB728CDR | AD261 2ARARASRE 
5113005009C659B18184a2702C6AEF 7010 520B781F 5 
511399A04A2617E^02C aBF260 5FEAD10220A30BA667 
S11308B900812A26F95A2 6F6209CR153260ABROR2C 
511302C0A6009087E0000208F8] 5 4260208989400 SB2 
$11389D298D033£E20820640A500542 T0ABDOO AEA63T 
510400Е00208818026Ғ1392Ғ 


Listing 3a: MIKBUG format for the 6800 
version of WADUZITDO. 


00009240001Ср46дӘҒ ESCCADAAAF E2 44529A 
001 0ҒЕ5ЕС2190428С3030ӘҒЕРЕҒС22АЙӘСПОҒ 
902900C30300F E2SC2ICSISSADTACDAMAARE 
003040ВЕС43С0036902300С231087723ҒЕЙр 
па AOCCF999C39300CDIFCOCA4a58D 47С01 ICA 
045078С924А00019ВРЗТЕҒЕ2ВҒА5Ө6ОФӘҒЕ5ӘСА 
08606720ҒЕДЕС27 50 2ЗВАСА57009237ЕҒЕОО 
0070С28С00С35609ҒЕ41С28Е00220201СП46 
ABRAGBSF 2IG6ANDCDADABC DF ARAC3SéEQAF ESR 
0098Сс2410023237Е1%5598ВСА9Е060164ЕС358 
00AQOOFEAAC2C38023237EE50F 47С285022А 
й90Вй0201Сс3570023ТЕҒЕ2АС2В500025С2В50й 
08С2С358088ҒЕ53С2020923237Е23Сс30080208С3 
90D05700FE54C2D9002323CDDFD8C357T800E 
00ЕФ4046ФОСАҒФЙаӘСОАОЙЙТЕСЗҒЕЙГСРЕ? Өй 
OOF 90Е000602С040000П0Ғ2ҒЕ2ФОФ5ЙАСЗАрӘЙ 
21000 50100090200 


Listing 4a: Dump of the 8080 version of 
WADUZITDO. The format consists of 4 
character hexadecimal address and 16 hexa- 
decimally coded bytes of information. There 
і5 no checksum computed for any of the 
information. 


PAPERBYTE*! Bar Codes for 
WADUZITDO 


In figure 1 and figure 2, we provide 
a PAPERBYTE™ bar code represen- 
tation for the WADUZITDO programs 
of listing 3 and listing 4. These bar 
code representations were created in 


the absolute loader format docu- 
mented in detail in the PAPERBYTE 
book, Bar Code Loader, written by 
Ken Budnick of Micro-Scan Asso- 
clates, and available for $2 at local 
computer stores or by mail (add $.75 
postage and handling) from BITS Inc, 
25 Route 101 W, Peterborough NH 
03458. 


Text continued from page 168 


the index register (6800) or HL register 
pair (8080) contains the location of the 
next program statement and should be saved 
and restored before returning from the 
subroutine. In the 8080 version the DE 
register pair should also be saved. Register A 
will contain the one character parameter, x, 
of the S:x. [ts use is totally up to the 
subroutine. 

The system has been organized so that 
the six bytes of changeable data are iso- 
lated from the read only portion. This means 
the rest of the 256 byte system could be 
placed in read only memory. It would fit 
in a single 1702A EROM chip. 

it is easy to see how this language could 
be used to write a question and answer con- 
versalion using multiple choice or true, 
false answers. [t may not be so obvious that 
more complex logic is possible. The example 
in listing 2 is a computer versus user NIM 
game which demonstrates a way this can 
be done. 

Although WADUZITDO is not the 
ultimate answer to personal computing, it 
is something that almost anyone can have 
some fun with, and it definitely squeezes the 
most out of 256 bytes of memory. 


A Pascal WADUZITDO 


Notes by Ray Cote 
Program by Larry Kheriaty 


Along with the assembly language ver- 
sions of WADUZITDO, Larry Kheriaty sent 
us the Pascal version shown in listing 5. The 
program is basically self-documenting and 
very easy to translate into assembly level 
programs for any particular processor. The 
program fs indented to show logical relation- 
ships between related areas of text. This is 
sometimes known as prettyprinting. 

The Hirst four lines of the program are 
definition lines for the main program. In 
Pascal, all variables must be defined com- 
pletely at the start of the section in which 
they are used. "Completely" means name апа 
data type. This is a great help since all var- 
iobles must be explicitly defined. You сап 
easily check to see what type of variable is 
being used. 

WADUZITDO uses two types of var- 


Listing 4, continued: 


6476 
НИТЕ 
8631 
8852 
0053 
#985 
Beas 
aaah 


AABE 
Bare 
p2?3 
рта 
gas 
6274 
009% 
йр99 
gaoc 
ӨРЗЕ 


9841 
BRAD 
8aa4 
8047 
ИВАЯ 
ADA? 
JAE 
BRAE 
OM AF 
Babe 


QBS 
HOES 
aye? 
eeky 
BOLL 
ЕП 
Bole 


ar з 
ean © 
Gare 
aany 
BAER 
АСВ 


НН 
и ы 


suD?2 
appa 
LED 
йр 
92909 
e9Dc 


Ba0F 
SHE і 
BBEZ 
BBE 
В ЕБ 
OBE? 
PAEA 
ЙВЕВ 
JED 


egre 
BOF Z 
eara 
were 
Pars 
BOF B 
@@FD 


5108 
8102 


#104 
2105 


EE 
ср 
SF 


war Pa ы] 


Ta ME Pa foc 


uo M kt 


#201 
4404 


иг 

4000 
Ед 
559098 


40 
DET 


ЙЕ 


ВВВ 
Beet 
5745 


ME 
Сей 


вови 
SA 


52 
Dnzgg 


god 
ЕТА 


94 
пуй 


OF oe 
570 


ы 


FARŞ 
4026 


an 
E1918 


en 
ga 
ange 


Fede 
ea 
и 


Aal 
Bare 


ag 
"a 


+ 
. 


хм 


ЈЕ 


“ 

Lj 
PLF 
PLFL 


"om ш а «= 


LOL 
LST 
r 
CHR 
FLG 
ж 


SHLO LST YES, SAVE LOZ OF LAST ACCEPT 
CALL JIN ACCEPT JNE CHAR FROM КҮРП 
мом Е.А SAVE IT 
INX H MOVE OVER А 
му] Be врн са 
CALL —JOUT PRINT IT 
КАМ. PLF PRINT LINE FEED 
JMP LODPTI STEP OVER AND GO ON 
PROCESS MATCH STMT 
CPI 4DH м > 
ANZ XJ NI} 
INX H “ТЕР OVER М 
INX H ТТЕР DVER 
MJY АМ СЕТ MATCH CHAR 
МИТ D:59H ASSUME Т 
CAP E COMP MATCH CHAR ТО INPUT CHAR 
JZ M BRANCH IF ІТ MATCHESsFLG-Y 
nv ЗЕН RESULT IS М 
АМР LOOP I SET МАТЕН FLAG ТО Y OR N 
PRÜCESS JUMP STATEMENT 
ГРІ 4AH J >? 
дм? xS ND 
INX H STEF OVER J 
INX H STEP OVER 
MOV АМ DESTINATION 
ANT BFH CLEAR ZONE 
MOY в.а NUMBER OF #5 ТО SKIP 
JNZ JF ITS A JUMP FORWARD 
LHLD LST ZERD.. JUMP BACK TO LAST ACCEPT 
JMP LOJP CONTINUE FROM THERE 
SKIF FORWARD UNTIL PASS М &-MARkERS (ОМ IS IN BREG ! 
INX H STEP PCM LOC 
MOV AM NEXT THAR 
LFI LAH ®-MARKER > 
AN? JF NO: KEEP LODOfF INC 
DR E FOUND ONE+ COUNT IT 
INZ JF LDF IF NEED Т0 FIND MORE 
ЧМР LÖP DESTINATION FOUND: GO EXECUTE 
PROCESS STOP OR SVBROUTINE STATEMENT 
ЕРІ 51H 5 ? 
JN xT му 
INX H ӘТЕР OVER =. 
INX H STEP DVER 
MAY АМ PARAMETER TO REG A 
INX H STEP “VER PARAMETER 
NEXT STMT MAY BE MADE ТО BE A CALL TO USER 3!BR 
МР Sie GU TO USER SHBR (OR TO EDITOR 
IMP оо G0 JN UPON RETURN FROM SER DER 
PROLESS TIPE STATMENT AND SYNTAX ERROR 
ЕРІ 54H T ? 
ANZ TE NO, ITS AN ERROR 
INX H YES» STEP WVER T 
TNX H STEP DVER 
CALL РЕТ PRINT UF TO CR 
JMP LDIF DINE WITH T 
SUGR TO PRINT ЫР TO NEXT ER 
MVI Є,айн COUNT OF 44 
MOV Bom NEXT CHAR 
DER с DECREMENT SAFETY COUNTER 
JZ PLF EXIT IF OVER 44 BEFORE CR 
CALL JOUT PRINT IT 
Mov А.М RELOAD CHAR ТО ACCA 
INX H STEP LOC PTR 
CPI BDH CR ? 
JNZ PRTA NOT СН» LOOP 
SUBROUTINE TO PRINT LINE FEED AND PAD 
НУІ єєн NUMBER ОҒ NULLS TO PRINT 
МУТ В. adh NULL 
CALL JOUT WRITE А NULL 
DER с DECREMENT COUNTER 
JP PLFL LOOP TILL END!UGH NULLS 
MVI B+ JAH LINE FEED 
JMP JOUT PRINT THEN RETURN 
ABOVE [S END OF READ ONLY PORTION OF THE PROGRAMH 


THE FOLLOWING 15 CHANGEABLE DATA 


ORE @1йан MOVE TO START OF DATA AREA 

BR й1@&н ADDR OF SOURCE PROGRAM AREA 

Dw вадан PLACE ТО SAVE LOC DF LAST А: 
THE NEXT THO BYTES ARE ONLY FOR 4388 COMPATIBILITY 

D8 BSH UNUSED? LAST INPUT CHAR IN EREG 

DB 86H UNUSED:+MATCH-FLAG IN DREG 

END 
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iables: integer and character. There is also 
a definition for constants (CONST). CONST 
informs the compiler that the value being 
assigned to this variable will not change. 
Integer variables will only take on whole 
number values. 

The type character (CHAR) means that 
the variables will take on the values of 
ASCII characters, including aif letters, num- 
bers and special symbols. 

The last line of the definition section de- 
fines a variable PROG as an array of charac- 


Listing 5: Pascal listing of WADUZITDO. 


See notes by Бау Cote. 


РАЗГ AL VERSION OF WADJZITDOUs LARRY KHERIATY 
PROGRAM HADUZITDO: 


CONST PZ2-59g48483 BZ-1.7: ЕШ <1й? 


ЗАК Әк, ІЗІ.іІ 2 INTEGER? СНЕ РЕС BUF et Se EDL : ЫНАН 
FROG : АКНАТҮГІ..Е21 OF CHAR; 
PROCEDURE (HIN) BEGIN ACCEPT. iC BUF}; ЕМБІ 
PROLEDUKE CHOWTi BEGIN DISPLAY CEIF)? END: 
FRO. ОВЕ NEWLINE? BEGIN DISPLAY (NL) 3 END: 
FRÜCEDURE |1157; VAR 1: INTEGER: 
EECIN I:- 8: 
REPEAT 
ÉLUF i= PROG (LOCIS LOC з= LOC*1$ Lisdere 
CHÜIJT 
HNTIL 451.454) OR (GCEUF:ZEQL? ; NEWLINE 
ЕМО? 
PROCEDURE EXECUTE? VAR DONE : BOOLEAN 
BEGIN LIZ t+ 1$ DONE t= FALSE? 
REPEAT 
CBUF i= РКОСС 0н] i IF CBUF + “ж” THEN СВОЕ t= "ats 


IF NOT (CBUF. IN Cho eh ito 'N' , 8! MP J ‘s T» ISEI THEN LIST 
CASE CBUF DF 


rete LOC ts LOCele 
"Yt *N* IF LBUF-FLG THEN LOC := LOC! 
ELSE REPEAT C8UF t= PROCILOCI) LOC:sLOC9I 
UNTIL СВЦЕ-СЕЛІ! 
МА! = BEGIN LST += LOC? CHIN: LCHR СВР З 
NEWLINE? LIZ t=LOC+2 END? 
*М' : BEGIN ТЕ LCHR-PROGCLOC*22 THEN FLG 1401? 


ELSE FLG :* 'N'G 
LOC t= (0С»3 END: 
tJ! ! ТЕ PROGLLOC*2] = '8' THEN LOC #5157 
ELSE BECIN 1:: ORDCPROGCLOC+2 1) - 49% 
REPEAT LOC? =LOC+1i 


IF PROGCLOC) = '»" THEN L :* [-15 
UNTIL 1:0 END; 
'T! : BEGIN LOC t+ (0С%2% LIST END? 
'S' : BEGIN DONE :: TRUE? LOC + 1 END 
END 
UNTIL DONE 

END; 
BEGIN CBS :- CHR(BS)? CEOL :: CHR(EOL) 3 CBUF 26101 


WHILE TRUE DO BEGIN 
TF CBF s'X' THEN LOC :*1 
ELSE IF CBUFSCBS THEN LOC t= 196-1 
ELSE IF LCBUF-'/' THEN LIST 
ELSE IF CBUF:'$' THEN EXECUTE 
ELSE IF CBUFs'Z' THEN 
BEGIN І::0; 
WHILE (1¢464) AND (PROGLLOCI <> CEOL?) DO 
BEGIN PROCL[LOCI := ZHR}? LOC t= LOC*«1 END: 
PROCELOCI із CENL? LOC t= LOC +13 NEWLINE 
END 
ELSE GEGIN РК д, ос] :s ВЕ? LOC. ie 105%1% 
IF CBUF-*CEOL THEN NEWLINE ЕМО? 
CHIN 
END 
END. 
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ELSE 


ters. This definition also states that the rel- 
ative base address of the array will be unity 
and the variable PZ will be used to specify 
locations within the array. 

After defining our variables we are ready 
to start the first executable part of the pro- 
gram. іп Pascal, the logical parts of the pro- 
gram are broken into procedures, equivalent 
to subroutines in languages such as FOR- 
TRAN. Every procedure is blocked off by 
BEGIN and END statements. The name of 
the first procedure is CHIN. After we have 
determined the name, we are told to begin 
executing procedure ACCEPT (which will 
return to us input values in variable СВОР). 
This is a subroutine which is not shown 
since it is specific to the processor being 
used. Тһе next two procedures are also 
calls to subroutines used to DISPLAY the 
contents of the buffer and move the output 
to a new line. These two procedures are also 
machine dependent. Notice that Разса! 
dllows you to use descriptive names. This is 
very important when writing a program 
that you want other people to read or that 
you want to understand at a later date. 

The next procedure, LIST, first defines 
its own local variables, which it will use 
only within the LIST routine. As before, the 
procedure is delimited by BEGIN and END 
statements. This procedure introduces us to 
the concept of loops. Here we have a related 
pair of commands: REPEAT and UNTIL. 
These two commands cause the one line of 
three instructions and the call to procedure 
CHOUT to execute until either the value | is 
greater than 64 or the variable CBUF is 
equal to CEOL. Once either of these two 
conditions occurs, the program logic pro- 
ceeds to call procedure NEWLINE. At this 
point the LIST procedure ends and returns 
to whatever procedure called it. 

Procedure EXECUTE looks structurally 
the same as procedure LIST. There is a def- 
inition of variables, the BEGIN and END 
delimiters, and а REPEAT-UNTIL struc- 
ture. This time the REPEAT-UNTIL state- 
ment is not waiting for a relation to be 
true, but is rather checking against one var- 
iable. Looking at how DONE was defined 
at the beginning of the procedure, we see 
that its designation is BOOLEAN. This 
means that the variable is being used as а 
logica! variable and can take on the value 
true or false. Тһе REPEAT-UNTIL instruc- 
tion waits to see if the variable DONE is 
true. If so, we have finished this procedure 
and can stop it. 


Procedure EXECUTE also contains an IF- 
THEN-ELSE statement. IF the value of 
CBUF is not contained within the brackets, 
perform procedure LIST. If the value of 
CBUF is somewhere within the square 
brackets, we want to perform an operation 
related to that value. We now come to 
another Pascal instruction, the CASE state- 
ment. 

We are given a set of cases to choose 
from. The CASE statement tells us that we 
will be using the value in variable CBUF to 
determine what is to be done. We scan down 
each of the cases and find the one labeled 
with the value in СВОЕ. Since СВОЕ is 
type character we are looking at ASCII 
characters. Once we find the value of CBUF 
we execute the statements associated with it 
that are blocked off by another set of 
BEGIN and END statements. After we 
have finished, we move to the end of the 
CASE statement and then the last line of 
REPEAT-UNTIL statement, 

fhe next section of the program does not 
look like the preceding sections. It does not 
start with a PROCEDURE statement, but 
has a BEGIN statement. So far we have dis- 
cussed procedures. Any of the procedures 
that needed to use variables have defined 
their own. So why did we define those var- 
iables at the very beginning of the program? 
fhe reason is not to use them in a pro- 
cedure, but to use them in the main pro- 
gram, This BEGIN statement is nothing 
more than the start of the maintine logic for 
program WADUZITDO. The maintine logic 
inputs characters and either stores them in 
an array 05 program or executes them as 
commands. This routine will not jump out 
of the loop and will have to be interrupted 
to stop. Of course it is possible to create 
another command that will allow you to 
exit from this cycle. 

Now that we have looked at the Pascal 
version of WADUZITDO, the reader should 
refer back to either of the assembly versions. 
The Pascal version performs the same func- 
Hon as the assembly versions. 

The assembly language versions need to 
be heavily commented for the reader to 
understand what is happening. Even liberal 
comments will not help when converting 
from one assembly language to another. 
The Pascal version can be easily converted 
into any machine language. Ít is also seff- 
documenting. Notice that even without a 
single comment, the Pascal listing is extreme- 
ly easy to decipher, . . .КСАСт 
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SUNY ye 
To further improve 
service to our customers we 
have installed a toll-free 
WATS line in our 
Peterborough, New 
Hampshire office. 


If you would 

like to order a 
subscription to 
BYTE, or if 
you have a 


BYTE’s New 
Toll-free 
Subscriber 
W.A.T.S. Line 


question relat- 
ed toa BYTE 
subscription, 
you are invited 

to call * 
(800)258-5485 
between 8:00 АМ and 


4:30 РМ Eastern Time. 
(Егідау 8 АМ- Мооп). 


(800) 258-5485 


We thank you and look 
forward to serving you. only. 


* Calls from conti- 
nental U.S. 


M UV Uyugyuuuounoyuyycounoooounosi жеде) 


Sound Effect Generator 


Introducing a new dimension for your computer 
system — computer generated sound effects. Not 
canned or recorded sounds, but a fully programmable 
sound generator capable of duplicating most any 


mechanical or natural sound. Guaranteed $100 Bus 
compatability. And, yes, it makes music, too. 

Versions will soon be available for Pet, Apple, 
IBM and other popular brands. Detailed instructions 
and listings for many sounds are included, Kit-8135, 
Assembled—$175. 


Hear for yourself-$1.00 


Its fantastic applications are far too numerous to 
mention here, so we've made a record you can hear 
for yourself. Send 51.00 for our 33- 1/3 RPM demo 
record, detailed information and special introductory 
offer, to: 


11 INTEGRATED TECHNOLOGY 


519 Prospect Heights, Santa Cruz, СА 95060 


n 
ЖЕББЕТЕБЕНЕНЕНЖЕНЕ ҢҒ. 6%. 


мцрогорогоовооововоцоряо 


умуумуциууумцуцооцвт 
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FORT LAUDERDALE AREA 
COMPUTER AGE 


MICROCOMPUTERS & PERIPHERALS 
for HOME, SCHOOL & BUSINESSES 


We specialize in computer systems and 
provide a full range of computer 
services. Applications software 
for business including word 
processing, payroll and 


accounts receivable. 
More to come. 


DEALERS FOR 
Apple Computers Extensys 
Micromation Soroc 
Hazeltine Centronics 
DEC North Star 
Problem Solvers end Others 
Cromemco 


999 South State Road 7 (441) 
Plantation, Florida 33317 
305-791-8080 


Circle 47 on inquiry card. 


SOS/80 


5303/80 - А Small Oparating Systes that doesn't 
muffocate with ' disk and limited БАМ! 


Optimized for aingia 8-inch floppy. iieited 
arwry ayeteme, yet provides copplets progras 
Gavelopment facilities. Includes а character 
orlented contazt editor with edit васгов and 
block eaves end 9 last assembler (assaabjen 
thousani-lihe prograas from diak in seconjal. 


Also includes а text output procamgor that 
вссеріе tha widely uaad 'runoff' ayntaz, and 
ond è BASIC interpretar, 303/80 Basic supporta 
4 оғ 2 diténaionad arrsye, strings, veer 
subroutine calles, sequential file acosse, 
intager arithmetic, and graphics (when vasd 
with tha Poly VII-b4). 303/80 rune on sny 
BoB0-oocmpatíble apatem with МАМ from st least 
3000 te 5000 мех and the Tarball floppy diak 
Intarfaos, EWpanalon to aupport additional 
Sisk interfaces 18 іп progreaa. 


505/50, the 10481 кузп for aingle disk 
configurations, із distributed the by Paraonal 
Computer Corp., Fraser, Ps., 2°5-647-6463. 
Completa price on IBM foreat 8-ілеһ floppy, 
50.00. 


Advanced Interactive Syetens 
8218 Pickering Street 


Philadelphia, Pa., 19150 ПЕ 
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Computer 
CASSETTES 


Magnetic leadered computer 
grade cassettes custom loaded 
іп one minute increments. 
Professional computer grade 
tape. 

PRICES 
From 1 min. to 30 mins. $1.75 


From 31 mins. to 60 mins. $2.00 
From 61 mins. to 90 mins. $2.50 


$25.00 minimum order COD 
via UPS only. 


BAZZY ELECTRONICS 
CORPORATION 
39 No. Rose 
Mt. Clemens, МІ 48043 
(313) 463-2592 
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$$$$$$$$$$$$$$5$$$$$$$ 


WOULD YOU LIKE TO 
MAKE MONEY WITH YOUR 
COMPUTER? LET ME SHOW 

YOU A POSSIBLE WAY. 

FOR DETAILS, SEND 50¢ 
(REFUNDABLE) TO: 


REAL WORLD 

SIMULATIONS 

P. O. Box 4107 
TORRANCE, CA 90510 


$$$$$$$$$$$$$$$$$$5$$$ 


BASIC COMPUTER 
SHOP 
NOW OPEN IN 
AKRON 


Easy Freeway access from 
anywhere In Northeastern Ohio 

Many systems on display with 
applications software up and 
operating. 


OPEN TUESDAY 
THROUGH SATURDAY 
11 AM till 7 PM 


The Basic Computer Shop 
2671 W. Market Street 
Fairlawn Plaza 
Akron, Ohio 44313 
(216) 867-0808 


Сігсіз 27 on inquiry card. 


ASSEMBLY 
PROGRAMMERS 


Our clients seek experienced mini; 
micro assembly programmers and 
soltware/lirmware engineers for a 
variety of positions in process con- 
tral, mini diagnostics, Terminal sys- 
tems, scientiic instrumentation and 
telecommunications. Higher level 
fluency or hardware ability a plus. 
Starting salaries 14-35К, 


We invite inquiries fram computer 
professionals seriously interested in 
advancing Iheir career. We can con- 
duci your job search on a continuous. 
conlidential basis. For more informa- 
tion call collecl. Dave Adams at (617) 
246-2815. 

NEW ENGLAND RECRUITERS 
6 Lakeside Ollice Park, 
Waketield, MA 01880 
Fee Paid Management! Consullanis 
Member Mass, Prolessianal Placement 
Consullanis 


Circle 283 an inquiry card. 


RADIO SHACK AND 
COMMODORE USERS 


веггееоееоосоееегевевеееоввевееввае 
Low Cost Software on Compatible 
Cassette Tapes for your TRS-80 
and PET Computers. 
—Games 
—Investment/Small Business 
—Educational/Scientific 
—Kitchen Programs 


TRS-80 COMPATIBLE PE HE S 
Centronics 779 Line Printer $999. 

(with Tractor Feed) $1179. 
Shugart SA400 Mini Disk $399. 


Also supplied are the necessary cables which plug 
directly into your expansion interface unit. 


SEND FOR FREE CATALOG 


Software royalty plans aiso available. 
е-еееееееееееееееесесеее 


APPARAT, INCORPORATED 
P.O. Box 10324 
Denver, CO 80210 
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“<р 


SALE SALE SALE SALE SALE 
+95 Sres rr 


A ELEXIBLE DISKS 
53424 IEM 3740's, S/32, Shugert, Per Без 5 
Pariec, Calcomp {send for catalog} 
55802 32 "Hard Sector“, Altair, Shugart, 
„Tarlac, Раг Sci, Caboomp A more FO 
X" Ks 
54256 Single (01) Sector 
54257 Тап (10) Sector 


4320AAA Keyboard, Pin Feed, TTL. 

43 LOAAA Receive caly. Ра Feed, ТТІ. 

TP430035 Model 43 Ribbon 

PP43. A01 Model 43 Peper pin or (пе, ЗМ. $ 1275 
SBCS1000 BUSINESS SYSTEM microcompunrr 32K 

2 бик drives, video terminal. printer, 

cabinat/desk, DOS. BASIC, SOFTWARE 56000 00 
1ЕСС1000 EDUCATOR SYSTEM microcomputer 

32K. disk drive, video terminal, printer 

£Abinet/desk, DOS, BASIC, SOFTWARE $5600 00 
S A DCOMPUTER TECHNOLOGY 24 HOURS/7 DAYS 
F.O. Box 1283 (518) 453-2091 
ALBANY. NY 12201 
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AEK- AL AL CONVERSION CHARTS CHARTS 
4 colours 
Base 2, 8, 10, L6 on each sheet 
shows the relationship of hex and 
octal notations to binary 
great learning aids 
indispensible for anyone working in 
assembler or machine code 
3-ring binder fold-out 
OR wall chart (please specify) 
SET OF 2CHARTS 
(опе indexed in hex, the other in octal) 
Single set $5.95 / set 
12 or more $4.50 / set 
SEND CHEQUE OR MONEY ORDER TO 
ZETA SYSTEMS CANADA LTD 
2547 HEATHER STREET 
VANCOUVER, B.C. V5Z 342 


Quantity & school discounts avallablg 
Dealer inquiries invited 
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What's New? 


Is It a Plot? 


Here Is one of the most exciting 
peripherals available for the personal 
computer user who is interested in 
graphic arts applications: a very afford- 
able ($1085) digital plotter from 
Houston Instrument called the Hi 
Plot. The statistics on this machine 
are impressive to say the least. The 
resolution of the pen tip is either .005 
inch or 0,01 inch giving a total of 1400 
by 2000 picture elements or 700 by 
1000 picture elements respectively in its 
7 by 10 inch (17.8 cm by 25.4 cm) plot- 
ting area. Standard ink cartridges are 
available in four colors, allowing the user 
to switch cartridges to produce mixed 
color plots. According to Tom Hall of 
Houston Instrument it is also possible 
for the individual user to kludge a stan- 
dard drafting ink pen into the plotter, 
allowing a much wider selection of 
colors to be used in the form of per- 
sonally chosen inks. 

Many of the platting samples seen in 
this issue should be reproducible by the 
small system owner who uses this peri- 
pheral, a typical persanal system with a 
high level language and floppy disks, and 
some imagination. 

Complete and ready to plot, the Hi 
Plot costs $1085. Contact Houston 
Instrument, One Houston Square, Austin 
TX 78753.Ш 

Circle 569 on inquiry card. 


Photo 1: The new Houston Instrument's Hi Plot plotter is shown here іп a typical analytical 
situation: plotting а polar coordinate function In the plane of the paper with Cartesian axes for 


reference, 


Photo 2: The interface to the user's computer is via a standard DB-25 connector located 
on the lower edge of the rear panel of the plotter. 


Write for Free North Star Newsletter and Catalog 


Могіһ Star Computers Inc, 2547 
Ninth St, Berkeley CA 94710, is offering 
the latest issue of its newsletter free on 
request. іп this issue North Star an- 
nounces eight new application software 
diskettes and lists more than 50 com- 


mercially available application programs 
ready for use on North Star equipment. 
In addition, North Star's 16 page pro- 
duct catalog Is also available free of 
charge.@ 
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Photo 3: Inside the Hi Plot plotter, we find this 
pair of stepper motors which drive the mechanism 
through cable linkages. 
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What’s New? 


MASS STORAGE 


Micropotis Announces Double Sided Floppy Disk Drives 


Double sided floppy disk drives are 


now available on two of Micropolis 
Corp's OEM series. The company's Mega- 


Floppy series, Models 1015 and 1055, 


features an intelligent controller that fa- 


cilitates interconnection of four subsys- 


tems to a common host interface for a 
total on line storage capacity of more 


than 15 M bytes. 

The 1015 is an unpackaged drive 
designed to integrate floppy disk storage 
into a system enclosure. This series 
is expanded to four products of double 
sided options. Storage capacity ranges 
from 143 K bytes to 630 К bytes 
per drive. The Model 1015's file space 
may be optionally expanded up to 
946 K bytes by using the Micropolis 
intelligent controlier and group code 
recording (GCR) method. The 5X4 inch 
floppy offers GCR апа a microproc- 
essor based controller as standard fea- 
tures. Model 1055 has four soft sectored 
formats for each of its 77 tracks, yield- 
ing a maximum capacity of 1892 K 
bytes of useable file space on its doubte 
sided version, An optional add on mod- 
ule, comprised of two read and write 
heads and two drives sharing a common 
controller, increases the subsystem for- 
matted capacity to 3784 K bytes, 

Тһе 35 track configuration single 
drive, double sided 1015 Model 111 with 
287 К bytes of formatted capacity is 
priced at $330 In quantities of 500, А 
quad density version, the 1015 Model 
ІМ, which has 77 tracks per surface and a 
track density of 100 tracks per inch with 
up to 946 K bytes formatted capacity, is 
$396. The Micropolis intelligent control- 
ler is a $369 option on the quad density 
version when purchased ín quantities of 
500. The Model 1055 Model JV, which 
includes the intelligent controller, power 
supply, bidirectional interface, enclosure 
and almost 2 M bytes of on line capa- 
city, is priced at $1796 in quantitles of 
50. For further information, contact 
Micropolis Corp, 3959 Deering Av, 
Canoga Park CA 91304.» 
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Intelligent Double Density Diskette Controller 


This new stand alone intelligent 
controller, the PerSci Model 1170, is 
capable of managing either single or 
double density recording on as many as 
32 diskette sides for a total system for- 
matted data capacity of 16 M bytes. 

The controller is a compact computer 
for use in diskette subsystem manage- 
ment and microcomputer applications. 11 
uses microprocessor intelligence to 
communicate by file mame and to 
assume the housekeeping functions 
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usually performed by the processor. 
File management functions include 
initialization; allocation and deallocation 
of diskette space; error detection and 
retry; creating, deleting, renaming, 
copying of files; and diagnostic testing. 
Designed to operate PerSci's recently 
introduced Model 299 drive, the 1170 
is also capable of handling two PerSci 
Model 277 dual diskette drives or various 
combinations of Models 299 and 277. 
The price is $800 in large quantities. 


Improved System Disk for System 88 


PolyMorphic Systems has announced 
a seoond system software edition for 
their System 88 microcomputers, mak- 
ing them faster and easier to use. The 
software includes an enhanced operat- 
ing system, BASIC, text editor and 
assembler. 

Added to the BASIC language are 
string arrays and array commands that 
allow the user to create and manipulate 
labels for tables and charts, mailing lists, 
personnel records, inventory, and billing, 
and so on. For the scientific user, BASIC 
now has inverse trigonometric, hyper- 
bolic and gamma functions. Also in- 
cluded are new statistical functions that 
simplify data reduction. 

The System 88 text editor now per- 
mits the user to move, copy, or delete an 
entire block of text. Cursor movements 
are now two-dimensional; the original 
cursor movements have been retained. 
For further information, contact Poly- 
Morphic Systems, 460 Ward Dr, Santa 
Barbara CA 93111.» 
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Contact PerSci Inc, 12210 Mebraska Ау, 
W Los Angeles CA 90025. s 
Circle 557 on inquiry card. 


NEW ADDRESS Huge Discounts! 


5-100 Р.С. Boards 
ВК ВАМ 


8080 CPU 
12-Slot Mother 


Board 
ITHACA AUDIO S100 Р.С. Boards 
8K RAM 


2-80 CPU 28.00 
2708/2716 EPROM 
Boards (New) 
ы м Рене 
d (New) 
SOLID STATE MUSIC S. 100 Kits & 
Bare Boards 


МВ? 16K STATIC RAM |. 
аа Board { (Continued) 


18080 Machine Languages 
The Basic Workbook » Я - Programming — 


USES 2708's Programming Proverbs ,9 Robots At Your Doorstep 


Standard Dictionary of Computers Beginning BASIC 
Game Playing with Computers { \ Glossary and Guide 
Game Playing with BASIC ü Basic BASIC 
Minicomputers 1 Introduction to BASIC 


Digital Experiments a and Answers 
Digital Signal Analysis i Volume 2: Software 


CMOS Digital IC Projects i and Guide 


& Information Processing 16.95 Home Computer Beginners 


Digital Troubleshooting 3 Microcomputer Dictionary 


159.150" HOBBY WORLD ELECTRONICS 


Savings up to поп major Ырғай IC parts and computer 
kits. For complete IC listings write for our catalog 


TS 


SOLID STATE MUSIC 


J VB1B VIDEO INTERFACE 


Kit 

Bare Board 25.95 
RF Modulator TV-1 Converts Video 

Output to RF For TV antenna 

terminals, complete Kit 8.9 


| NEW FROM CYBERCOM Div OF SSM 


МВВА — 2708 16K EPROM with 
Vector Jump Kit 85.00 
OB-1 Vector Jump & Prototype 
Kit 49.00 


Board 25.95 


d 104 2+2 1/0 Kit 139.95 


SYNTHESIZER SB-1 MUSIC 
Kit with 
Software 145.00 
1 15-Stot Mother 
Board 39.95 
XB-1 EXTENDER v 
Bare Board 8.99 
SSM 8080 MONITOR VI 


Kit Less EPROMS 75.95 | Од рай жар BEGINNERS BOOKS| 5122) "%;% 


9.95 


6.95 Ш 
5 8.95 
89 


Microprocessors X Home Computers: 210 Questions 


6.95 


19.95 
10.95 


PLETE SATISFACTION IS OUR GUARANTEE YOUR COMPLETE SATISFACTION IS OUR GUARANTEE YOUR COMPLETE SATISFACTION 


AUS 400 ideas tor esign, Volume 2 Microprocessor Basics 

7415161 | Analysis апа Design of Home Computers: 210 Questions 
245153 Digital Circuits and and Answers 

2415154 Computer Systems А Г] Volume 1: Hardware 7.95 
7408157 . Telephone Accessories Understanding Integrated 

7415160 : You Can Build „ Circuits 4.95 
JALS161 . Basic Electronic Switching for ! Semiconductor Circuit Elements 6.95 
7415162 . Telephone Systems ы | Fundamentals and Applications 

2415163 Basic Carrier elephony E of Digital Logic Circuits 7.95 
2405164 . E: "ттт PE 


7403174. 16K Add-On 


74158175 


74L$190 . r 
741,5191 Мето у 


мп 50 | $160.00 


74L$196 


: e 
243221 1. For Apple 


2 E g 
2413257. SUPPORT DEVICES or TRS-80 


New Products 
74L5266 . 
2415283 6820 


2455365 . 6850 ; Now Available 


7405366 . 8212 қ 
7415367 55 |8214 00 1702A 354 Through Hobby World 


2415386 . 8216 Б 2708 11.50 


811595 8224 2716 ТІ 2250 Continental Specialties: 
“ 811.596 . 5 a 
74L$132 75 611592 7? |8228 .25 21102 450п5 1.25 | 5% discount 


B1LS98 8226 4 21102 250п5 2 A OK? Wire Wrap: 
8238 E 2114 


5% discount 
MICROPROCESSOR 
ВОВОА 11.50 | Fresh ОН The Presses 


2-80 24.95 From Digital World 

2-80А 34.95 Digital Instrumentation 

6800 16.50 for Car and Marine 
Applications: $5.95 


NEW 1978 2 
О Send your comple „д 
D pem PHONE - RIA 2" Dr. #6 БЕ у plete наа | ІС MASTER 


TELEPHONE ORDERS: О Please send me the followingg ! Retail Value Your Price 


\ д items | have listed below: | 

| | eei med er m т Qty | StockNo. Price > b | $55.00 $34.95 
че ДЕРТ p 

Exp Date 


ОА с.і... аласа | Мем Hobby World 

= BAG (VISA) — | у 

| жж ы ы Catalog 
P nus Postage/Handling| 5150 | | Boards, supplies, parts, tools, resis- 
қ =] tors, IC's and more! 20 pages of 
p ^ddre Satisfaction 100% Guaranteed Ё | | Prime professional gear at low Hobby 
i California Residents Add 6% В World prices! Plus a complete book 
р CRY— — — — — State— — — Zip — — Sales Tax " selection. 


Note: Minimum Order $10.00, 5% Discount over $100.00 on I.C's only. J Free Free 


IS OUR GUARANTEE YOUR COMPLETE SATISFACTION 1S OUR GUARANTEE YOUR COMPLETE SATISFACTION IS OUR GUARANTEE 


НПО SI NOILOV4SIIVS 313 14WO2 УПОА .331МУУУПО YNO SI NOILOVIJSIIVS 31314W02 YNOA 3З1МУНУПӘ YNO SI NOILOVWSSILVS 31314WOO YNOA 331NVNVO9 YNO SI 
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Circle 296 on inquiry card. 


Listen to the Sweet Sounds 


of these commercial grade Bell 103 and 202 MODEMS, Fully assamblad, adjusted and tuned-in SEND, RECEIVE and CONTROL modules were 
manufactured by VADIC Corporation and are put in a case with power supply, LEO disptay and EIA Standard RS-232 connectors by PACIFIC OFFICE 


SYSTEMS. 


FEATURES: 

e Asychronous serial data transmission, 

eOperation over standard 2-wire unconditioned telephone lines with 
up to 1000 mile range. 

eTelephone line connection via your choice of: acoustic coupler, 


Manual Data Access Arrangement or Auto-Answer DAA (sold separ- 
ately.) 
»LED Display af modem status and signals, 
«біле: 6" x 10" x 15". Ship weight: 10 (Ы. 


BELL 103 SPECIFICATIONS: 
"DATA TRANSMISSION: 0-300 Baud rate, full-duplux operation far simul- 
taneous bi-directional communication, 
*RECEIVE CHANNEL FREQUENCIES: 2025 He for Space; 2225 Нг tor Mark, 
*SEND CHANNEL FREQUENCIES: Originate mode-1070 Hz Space, 1270 Hz 
Mark, Answer mode-2025 Hz Space, 2225 Hz (switchable manually or automatic: 
ally from originate to answer mode upon detection of carrier іп originate mods.) 
eAuto-Answer circuitry standard; auto«fialing feasible without additional circuitry. 
*Tranimussion Filter for echo suppress & noise reduction over unconditioned 
jelephone lines, 
*LED Display: Power, Carrier Detect, Send Data, Receive Data, 
OPTIONS: 
«Self. Test Mode provides analog or digital loopback of sigriats for modem diag 
nostes of hulf-duplex operation. 


BELL 202 SPECIFICATIONS: 
a DATA TRANSMISSION: 0-1200 Baud rate over 2-wire lines; 0-1800 Baud rate 
over conditioned liner. 
e HALF-DUPLEX operation over 2-wire lines; FULL-DUPLEX over 4-wire lines. 
* MARK FREQUENCY: 1200 Hz; SPACE FREQUENCY: 2200 Hz. 
+ REVERSE CHANNEL COMMUNICATION over 2-wire lines at 5 Baud (387 Hz.) 
s Transmission Fitter for echa suppress & noise reduction. 
*LED Display of status and signals: Power, Terminal Ready, Modem Ready, 
Request Та Send, Clear То Send. 
OPTIONS: 
e Ашо Answer apacatian 
*Sell-Test Mode provides analog or digital loopback of signals for modem diag- 
nastics. 
* LED Display of tignals or status as specitied by user. 


a Multiple Housing for up to six modem circuit cards (including combinauons of 
Bell 103 & 202 styles.) 
PRICES: 
Standard Features, includes Reverse Channel 
Standard Features, with Rev, Ch. and Auto Answer 
VADIC Circuit Card only, with interface instructions: 
with Reversa Channel, Manus! DAA 
with Reverse Channel, Auto-Answer DAA 


LED Display of signals or status as specitiod by user 
* Multiple housing for up to six modem circuit cards, 
PRICES: А 
Standard Features 
VADIC Circuit Card only, with interface instiuciians 
Acoustic Couplar 
DAA Kit (private ime only) 


ыы 5219.65 
$ 29.95 


§ 14,85 5149.95 


5179.95 


PACIFIC OFFICE SYSTEMS, INC. | VAR ae msan трити 
2600 El Canuno Real, Suite 502 Int oot other products and prices блейн tape 


Palo Alto, Calif, 84308 т, t му REE ee ли 


teter A halo [rengs end 


SO day ми рна уе against delectis n mater ot work 
табынар en aH uwd equipment, Full documentation 
іпсішіз PLUS interfaco intirucuant where indicated, 
Жәшішініну subject to paint зәм. Prices may change 
wihal matieu 


АЙ orders shipped fram stock ie (kak eats, то 
subitiutions. All equipment үр thipped insured FOB 
Pato Alto үлүш 14 days alter check clears oc COD 
onder a seceved. М/С А VISA accepted. 


v 011910 
| : 


ж ТІ Sockets 1 cent per pin. All low profile solder tail 8 ріл - 40 gin. 


. 94305 
415-321-5601 


»--ө--<4 


* Hard and Soft Sectoring 

* Single and Dual Density 

* Double side configuration 
аза retrofit at any time, 
*110/220V, 50/60Hz 

*Pin for [se compatable with 
Shugart 800,801,850,851 
(50 pin edge connector) 
$536, 2/499, 5/475, 10/448 
25/425, 100/405 


Double Sided Retrofit $300 


The "Pro" fully encoded ASCII Keyboard by Cherry, Auto RE- 
PEAT feature, 5 special function keys. 300mA/BV. (Shown as 
mounted in “Тһе базе”, Below) 5119.00, 3/99.00, 10-/89.00 


USED SYLVANIA The Dumb Terminal for Smart People 
12" MONITORS вох24 with tul 128 char. ASCII UC+LC 
You Fix: $24.95 font with all control characters displayed. 
Working: 569,95 300-19,200 baud RS232, 2nd font addressable 
M. 2- from keyboard in you-pragram-it 2708 for 
Cold Chassis, 25105. APL, Graphics sets, etc. Plug in monitor 
МО connector, 110VAC and you are ready, 
INCLUDES: *The Case', Cherry Kbd. A used 
monitor, ESAT 200A, all options except 
vector addressabile cursor and modem. 
Bulletproof design and construction. 
Normally $675.00 What you always 
wanted your ADM3 to be: 


| SYSTEM"A" $649.00 10/5599.00 


THE FANTASTIC! 
MEMOREX FIVE-FIFTY 


MINIDISKETTES (5.25) 1-9 10-24 25+ 
10, 16 or Soft Sector $4.79 4.50 4.25 


STANDARD (8°) DISKETTES 
Hard or Soft Sector $5.99 4.99 4.50 


CASSETTES 
R-300 Certified Phillips Type $5.25 4.99, 4.35 
1-150 Certified for audio decks $4.60 4.30 3.90 
("Kansas City’ & SWTP formats) 

NEW! 32 К, S.100 Universal Static Store. Accepts 2114 RAMs or 
70 ns, 3625 PROMs paging up to 8 Mby. Board only with manual 
and paging software $69.00. 32 Kby RAM 450 ns $679.00, 250 ns 


$789.00. We have software application notes for multi-task multi- 
user applications utilizing paging feature. 


ging and Handling: Surface: 50.40ЛЬ. Air: $0;75/Ib., 1.00 minimum 
ах: 6.5% Insurance: 50.50 per $100.00 


"The Case" Beautiful and sturdy 
anodized aluminum case іп deep black designed ta contain the 
ESAT 200A, and with a bezel cut out for the Cherry ‘Pro’ keyboard. 
(installed as shown above) Choose deep brown, light yellow, or crim- 
$оп to accent or color code your installation, The only choice tor 

hard-use institutional and educational applications. $69.00, 10/ 59.00 


= 
Cale 
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8 for 
16 for 


WONWOSKOOS 
oooo60oooo 


* MOS/DTL 
* Two-key 
* Level and 


STATIC RAMS Model 756 


АУ-5-3600 13.75 


full ASCII 


PROFESSIONAL KEYBOARDS 
* Full 128 Character ASCII 
* Tri-Mode AT Encoding 


* Shift and Alpha Lock 


100 Pin - {IMSAI) PC 


for КІМ-1 


ak EPROM 
ASSEMBLED 


ММ5257 іо pw 
гері.:ТІМ54044 
8 for %В.0йеа, 


BK RAM (21L02* 


PLACE ORDERS TOLL FREE: Mus dme eo ы 


8" FLOPPY DISC DRIVE. 


MEMORY PLUS 


& TESTED 


$245 00 


THE APPLE ІІ COMPUTER 


One of the best “Total Package" 
home and business computers on 


"Basic" in ROM, 


Color Graphics, Floating Point 


only $1,095.00 


$20.00ea. 
$18.00ea. 


MICROPROCESSORS 21 02 135051 
atic 
5% 15.45 120 @ $1.00 ea. 
549 2220 Zuo 0 
А 19,95 Microprocessor 
2650 24,95 5 @ $20.00 ea. 
$502 1552 
65 . 
6800 17.05 SHUGART 801R 
$802 24.95 
8008-1 12.00 
8035 22.00 
BOBDA 9.95 
8085 21.00 
8748 60.00 
TMS9900 67.00 
8080A 
SUPPORT DEVICES 
8212 3.00 
8214 8.50 
8216 3.75 
8224 3.50 
8224-4 9,95 
8225 3.95 
8228 7.95 
8238 7.50 
$253 8-25 
20.9 
8255 11.00 KIM — 1 
8259 19-93 Assembled 
8275 75.00 and Tested 
8279 20.00 | 5245.00 
6800 : 
6810P 4.95 
БЕНІОР 6.00 
68200 7.50 
5821P 7.50 
5828P 11.25 
B834P 16.95 
6850P 9.75 
6852P 11.75 the market. 
ur ОМ 
6871P 28.00 Bastc Package, etc. 
6875P 8. 
5880 2.00 IGK version 
CHARACTER GEN. 
2513 U/L 6.15 4160 16K x 1 
81380 Lie 1555 ] Dynamic Ram Chip can be 
657] 10.95 - ; 
ezila 10:32 used for expanding Apple 11 
657 13.25 


Memory or the TRS-80 (200ns) 


Call for quote on larger quantities 


TL Compatable Output 


ollover 
Pulse Strobe 


PRICING INFORMATION 


(assembled) $59.95 


163 646 up || Model 756K (ки) $49.95 
21102 (45 Mode! 702 enclosure $29,95 
2202 1.50 18 Modet 710 numeric pad $9.95 
21102 r ' Model 756МЕ Mtg.Frame $8.95 
(25005) 1.75 1.50 
100 10.00 8.50 MOTHER BOARDS - 5100 STYLE 
51011 295 250 9 slot “Little Mother" 35.00 
211142 325 2065 Assembled and Tested 75.00 
2) 124 2.75 2.35 13 slot with front panel slot 
Bare board $35.00 
{300ns) 10.00 8.25 Kit $70.00 
f Sons) (1:99 150 Assembled & Tested $110.00 
меб C ` 22 slot Assembled & Tested $149.95 
250m5) 8.35 8.00 
54044 CONNECTORS 
450ms) 8.20 7.40 
2004 10.00 8.60 DB8-25P $2.25 06-255 $3.25 
TMS4045 
25005) e 8.95 8.00 COVER $1.50 
(450ns) 8.20 7.40 44Pin- PC & EYE 51.95 
44 Pin - WW $2.50 
Ieee Ces 86 Pin - (6800) PC $5.00 
j 9.95 86 Pin - (COSMAC ELF) РС $5.00 
KEYBOARD ENKODERS @ 100 Pin - (Айәг) PC 54.50 
AY-5-2176 12.75 100 Pin (Imsaid WW 54.25 


$3.25 


TMS 4044 4200A (200ns) 
2114L (250715) ч 
1 Static Rams 
8 for $8.25 ea. (250m. 00 | Statie „Нат enn 


2705 (45005 TLO? (25005: — 
5502 Static Rams c 80A 
100 @ $1.25 ea. 


Microprocessor 
5 € $25.00 ea. 
4116 {200гь) 

16K Dyn. Ham 
@ $20.00 ea. 


COMPUTER MAINFRAME 
Includes: $295.00 
Power Supply *Bv at 18amps 

X16v дї 2 amps 
Mother Board - 12 slots with 
connectors Assembled & Tested 
Has Whisper Quiet Fan & AC Line Filter 
Cabinet sze 77H x 19"W x 22" D 


DYNAMIC RAM BOARD 


by S. D. Computer Products 
On board refresh is provided with no wait 
states or cycle stealing required. +8 VOC 
400MA DC, *ti8 VDC400MA апа 
"18 VDC 30 МА DC. 


EXPANDABLE 32K uses 4115 (2oons) 
BK Kit $151.00 24K Kit $325,00 
16K Kit $240.00 32K Kit $400.00 
EXPANDABLE 64K uses 4116 (200ns! 
76K Kit $250.00 48K Ки 5675,00 
32K Kit $475.00 бак Kit $875.00 
JADE 16K DYNAMIC KIT 

uses 4096 (300ns} $200.00 


JADE Z ВО кт 


with PROVISIONS for ONBOARD 
2708 and POWER ON JUMP 


Microprocessor 
5 ir $11.00 ea. 


8 @ $7,50 ea. 


MODEL 801R Shugart Disc 
with Cabinet 


Includes Cabinet, Disc Drive, Power 
Supply, Cable, Fan & Data Cable. 
Has AC line filter. 

Cabinet size 10°H x 10° Wx 16"D 
MODEL DM 2700-5 $750.00 


FLOPPY DISC INTERFACE 
JADE Fiopiy Disc (Tarbell Board) 
KIT $175.00 ea. 
S.D. Computer Products 
Veisa Floppy Kit $149.00 ea. 
Assembled & Tested $189.00 ea. 


STATIC RAM BOARDS 
ASSEMBLED & TESTED 


8K 

Ram 8 (250ns! $169.95 
Ram BB (450ns) $139.95 
2505 KIT Mem-1 $169.95 
450ns KIT Mem-1 $125.00 
BARE BOARD $25.00 


16K Uses 2114 {lo рит.) 
Ram 16 [250ns) $375.00 
Ram 168 (450ns} $325.00 
МЕМ-2 Kit [250n5) $285.00 
32K Assembled & Tested by 
SEALS ELECTRONICS 
JG-32 (250ns) $795.00 
JG-328 (450ns} $725.00 
250ns KIT $575.00 
6600 Adapter - adapts Mem-1 
8K beard to Motorola MEK 
680002 evaluation kit. 


(2M HZ) $135. 00«a. 
Assembled & Tested 170. 00ea. 
(4мн2) $149. 95ca. 
Assembled & Tested $184.95ea. 
Bare Board $35. 00 ea. 


JADE VIDEO INTERFACE KIT 


KIT $99.95 
Assembled & Tested $139.95 


5-100 Bus compatible 
32 or 64 Characters per line -16 lines 
Graphics (128 x 48 matrix) 

Parallel & compositive video 

On board low-power memory 
Powerful software included for cursor, 
home, EOL, Scroll Graphics/Character 
Upper case, lower case and Greek. 
Black-on-white & White-on-black, 


16K STATIC BOARD 
wrth memory management can be used 
with Alpha Micro ог Cromenco 
Systems, ASSEMBLED & TESTED 


HAM 65(250ns) $390.00 
НАМ G5B 1450551 $350.00 


E-PROM BOARDS 
MR-8 IBK uses 2708) KIT $99.50 


JADE PARALLEL/SERIAL 
INTERFACE KIT 


MR eT ia 1K RAM 
-16T (18K uses 2716) KIT 599.50 

NS ET KiT $124.95 
EPM-1 (uses up to 4K of 1702) $59.95 Assembied & Tested $154.95 
RAM/N/ROM (16K uses - 5.100 


* 2 Serial interfaces with А5232 inter- 
interfaces or ] Kansas City cassette 
interface, 

* Serial interfaces are crystal controlled 
* Selectable baud rates. 

* Cassette works up to 1200 baud. 

* ] parallel port. 


TV-k 
Convert T.V set 
to Video Monitor 


KIT... $8.95 


any E-PROM) KIT $117.00 

JG-B/18 (uses 2708 or 
2716] КЇТ $59.95 
BARE BOARD $30.00 


EXPANDABLE E-PROM — 
.D. Computer Products 
16K œ 32K EPROM $49.95 without 
EPROM 
Allows you to use ether 2708's for 
16K ol Eprom or 2716's for 32K of 
EPROM, 


“а ESE; 
Computer Products Soules 


4901 W. Rosecrans- W 
Hawthorne, Calif. 90250 


JADE 8080A KIT 
$100.00 а 


наны волно $30.00 


Freight Charge $2.00 less than 10-155. 


NEW CATALOG NOW AVAILABLE 


"THE PIGGY IS COMING" 


Circle 195 on inquiry card. 
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Ampex MCM-8080 Core Memory Board 


This 16 K byte core memory for 
8080 microcomputers is now available 
from Ampex Corp, 200 М Nash St, El 
Segundo CA 90245. Fully compatible 
with SBC 80 single board computers, the 
MCM-8080 provides nonvolatile storage 
for 16 K bytes with a data access time 
within 325 ns. The read and write cycle 
times are 780 and 1240 ns, respectively, 

Each memory board includes elec- 
tronics to detect inpüt DC power condi- 
tions and inhibit operation when out of 
tolerance. The microcomputer is a pin 
compatible alternative to the SBC 016, 
SBC 046, SBC 416 and MDS 016 mem- 
ory boards used with Intel SBC 80/05, 
80/10 and 80/20 or equivalent com- 
puters. It can be used to provide up to 
64 K bytes of addressable locations for 
either 8 bit or 16 bit applications. 

The board measures 12 by 6.75 bv 
0.50 inches (30.48 by 17.14 by 1.27 cm) 
and utilizes the *5 V and *12 V power 
available. Single unit price 15 $885. M 

Circle 592 on inquiry card. 


C1-6800 Microprocessor Memory 


The microprocessor memory CI- 
6800 is a 16,384 word, 8 bit dynamic 
random access] memory. The memory 
module plugs directly into the EXOR- 
ciser and is plug compatible with the 
Мех-6812, 6815, 6816-1. Through the 
use of the 16,384 by 1 bit NMOS 
dynamic memory parts the memory 
module capacity can be Increased up to 
64 K bytes on a single board. Ап access 
time of 300 ns accompanied with on 
board hidden refresh permits maximum 
utilization of processor speed. The 
memory is addressable as a contiguous 
block in 4 K word increments thru 64 K. 
The on board dual in line package switch 
assigns the addresses for customer 
configuration. Prices are $390 for 16 К 
by 8 and $1230 for 64 K by 8. Contact 
Christin industries Inc, 31312 Via 
Colinas #102, Westlake Village CA 
91361.18 


Circle 593 on inquiry card. 
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Building Block for Cartridge Memories 


The Model 650 cartridge transport 
from North Atlantic's Qantex Division, 
200 Terminal Br, Piainview NY 11803, 
is designed as an original equipment 
manufacturer (OEM) memory building 
block for instruments, word processors, 
data processing systems for small busi- 
nesses and other computer based equip- 
ment. The unit lists singly for $475, 
complete with “intimate electronics," 
stores up to 23 million bits of unfor- 
matted digital data on the four tracks of 
a DC300A tape cartridge. Optical 
tachometer holds tape speed at 30 inches 
per second for read and write operations, 
giving 48 K bps data transfer rate at 
1600 bpi recording density. Tape ts 
accelerated to 90 inches per second for 
rewind and fast search, permitting any 
stored data to be accessed in about 20 
seconds. The transport can also be 
supplied with read after write heads for 
data validation during the actual 
recording process. iN 

Circle 584 on inquiry card. 


Battery Backup for Memory Board 


Two static programmable memory 
boards capable of battery backup and 
compatible with Intel’s SBC 80/05, 


` SBC 80/10 and SBC 80/20 have been 


announced by Electronic Solutions Inc, 
7969 Engineer Rd, San Diego СА 92111. 
The two versions are the RAM-4L con- 
taining 4 K bytes of memory and the 
RAM-8L containing 8 К bytes of mem- 
огу. The RAM-8L uses a single 5 V 
power supply and draws 1.2 А typical, 
1.7 A maximum under operation. During 
battery backup at 1.7 V, the battery cur- 
rent is 0.5 А typical, 0.8 А maximum. 
Three alkaline D cell batteries can back 
up 8 K bytes of memory for 11 hours, 
according to the company. The RAM-4L 
is priced at $312 and the RAM-8L is 
$428.8 
Circle 595 on inquiry card, 


Non-¥ olatile High Speed Semiconductor Programmable Memory 


"T 
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1 
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The ElectriCom 4020 is a single card 
memory designed to meet the require- 
ments for short and long term non- 
volatile high speed programmable 
memory systems. Memory data is main- 
tained for a minimum of 3 months (6 
months typical} after the primary board 
power is removed, The long data reten- 
tion time allows the 4020 to be used for 
high speed program and data files that 
may be removed and stored away from 
the host processor. On-board nickel- 
cadmium batteries, battery charger and 
power state monitors eliminate the need 
for external support circuitry. The pri- 
mary Input power disturbance level at 
which the 4020 will no longer respond 
to read or write commands is user set 
with an onboard potentiometer and LED 
indicator. Connection to the card edge 
connector from the ІО headers is made 
with wire wrap allowing the 4020 to be 
used with ай bus structures including the 
Altair (5-100). The 4020 is priced at 
$287 and may be purchased from 
ElectriCom, 12567 Crenshaw — Bivd, 
Hawthorne СА 90250,8 


Cirela 596 оп inquiry card. 


Circle 387 on inquiry card. 


2708/2716 EPROM 
MEMORY BOARD 


5-100 BUS 
1-32 KBYTES USING EITHER 2708 OR 2716 EPROMS 
HIGH/LOW LIMIT ADDRESS RANGE SELECTION 
MEMORY BANK SELECT OPTION 

SOL „COMPATIBLE MEMORY DISABLE 

SELECTABLE WAIT STATES 

FULLY BUFFERED INPUTS AND OUTPUTS 

DOUBLE SOLDER MASK 

SILK SCREENED PARTS LAYOUT 

COMPLETE DOCUMENTATION 


+++ X X X X X + 


IT WILL TELL YOU WHERE TO GO - 
CPU-1, 8080A CPU BOARD WITH 
8 LEVEL VECTOR INTERRUPT. 


$30. BARE 
| $100. KIT (LESS EPROMS) 


TESTED AND ASSEMBLED 6130. 
(LESS EPROMS) 


$30. BARE $185. KIT 
$220. ASSEMBLED AND TESTED 


DEALER INQUIRIES INVITED UNIVERSITY DISCOUNTS AVAILABLE 


DEALER INQUIRIES INVITED UNIVERSITY DISCOUNTS AVAILABLE 


А иг / Ты WAMECO INC. 
(OU РРО. 3107 LANEVIEW DRIVE SAN JOSE СА 95132 WC ine. WAMECO INC. 3107 LANEVIEW DRIVE SAN JOSE CA 95132 
TM 


ITHACA AUDIO 


THE OEM MARKETPLACE 


Quality Components 
Ithaca Audio Boards ZILOG 2-80 $19.00 
Are fully 5-100 compatable, featuring gold 21062-80 А 42.0 
ОГАШ rah АКТ: 
buffered data and address lines, DIP switch FAIRCHILD 2102 LIPC 1.35 


addressing, solder mask and parts legend. 


1-80 CPU Board Most powerful 8 bit central 
processor available. eaturing ower-on- 


IMSAI 8080 Kit with 22 Slot М.В. 


$560.00 


plus $10.00 shipping. 


Jump, rovision for on-board 2708. Accepts ! 

mos software. R А М M 7 RD 

8K Static RAM Board High speed static б ° HO TO O ER 

at the lowest cost per bit. Includes memory 32K for $319.00 peng check or money order. include 52.00 stupping per order 


protect/unprotect and selectable wait 512125. Ithaca Audio is qow stockin the Mostek 4115 
- or S.D.'s Expandoram. Buy their basic kit, "ER 
2708/2716 EPROM Board Indispensable for stor. of add-on RAM from us and SAVE. For technicat assistance call or write to: 


ing dedicated programs and often used soft. op SALESE | | НА( А 
i .D. xpandoram Kit w. 8K — $151.00 
ware. Accepts up to 16K 0127085 or 3200 ithaca Audio 24 4115's @ $7.00 ea, _ 168.00 


sae oat тн AUDIO 
Protoboard Universal wire-wrap board fur de- 5.0. SALES Expandoram Kit w. 32K $475.00 
yelopin custom circuitry. Accepts any Size YOU SAVE $156.00 P.O. Box 91 
socket. . 


Ithaca, New York 14850 
Phone: 607/273-3271 
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What’s New? | ` 


New EROM Erasing Lamps 


Two new EROM erasing ultraviolet 
lamps have been introduced by Spec- 
tronics Corp, 956 Brush Hollow Rd, 
Westbury NY 11590. The Spectro- 
line PE-14 is a small ultraviolet lamp de- 
signed especially for the small systems 
users and personal computer enthusiasts. 
The PE-14T is the same as the PE-14, 
but has a 60 minute timer for automatic 
shut off. Both jamps will erase up to six 
programmable read only memory chips 
at one time in 14 minutes, Both UV 
erasing lamps feature a high intensity, 


Attention Paper Tape Tearers 


/ 


shortwave UV tube, a specular reflector, 
and a V shaped holding tray that main- 
tains up to six chips at a constant ex- 
posure distance. The high intensity tube 
is fully protected within the anodized 
aluminum housing, and a safety inter- 
lock prevents the unit from operating 
when the tray is not fully inserted. The 
conductive foam pad holds the chip in 
place during exposure and prevents 
electrostatic build up, while protecting 
the chip fram possible static charge. 
Circle 650 on Inquiry cord. 


This advanced splicer punch gauge 
for all 8, 7-6, and 5 channel! perforated 
tapes is being marketed by Telex Market- 
ing Company, 6464 Sunset Blvd, Los 
Angeles CA 90028. The Telex Splicer/ 
Puncher is said to make perfect splices 
and їс repair tears up to 8 inches long. 
Utilizing a precision scissors type cutting 
shear, it works with all paper and Mylar 
tapes. Also featured are a data patch 
storage compartment, precision code 
hole punch, precision tape gauge, hold 
down arms, precision registration pins, 
and a punch position guide. For $169.50 
Telex is offering a starter kit which in- 
cludes the Splicer/Puncher and 300 data 
patches. a 

Сисіп 652 on inquiry card 
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These new Powerace all circuit 
evaluators have been introduced by 
A Р Products Inc, РОВ 110, 72 Corwin 
Dr, Painesville OH 44077, The Powerace 
line includes three power breadboards, 
Models 101, 102 and 103, Ail three 
modeis affer 256-5 tie point terminals 
and 16-25 tie point buses, fused power 
supply and ground plane. All models fea- 
ture Super-Strip 55-25 and will accept all 
БІР sizes plus TO-5s and discretes with 
leads to .032 inch diameter. Prices are 
$84.95 for the 101, 8114.95 for the 
102, and $124.95 for the 103. For fur- 
ther information about the different 
models, contact the company.s 


Circle 653 on inquiry card. 
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TR 1983 Bus Oriented UART 
Replacement for 8251 UART 


Тһе TR 1983 bus oriented universal 
asynchronous receiver transmitter (or 
UART) that is fully compatible with the 
asynchronous capabilities of the 8251 
UART is now available from Western 
Digital Corp, 3128 Red Hill Av, POB 
2180, Newport Beach СА 92553. |t 
has a 28 pin package pinout that allows 
direct replacement of the 8251. The 
TR 1983 features full or half dupiex 
operation, and is powered by a single 
^S V supply. For further information, 
write to the сатрапу.я 


Circle 654 on inquiry card. 


CSC Proto-Clip Integrated Circuit Test 
Clips Used to Protect MOS Devices 
from Static 


The CSC Proto-Clip integrated circuit 
test clips clip gently onto DIP integrated 
circuit packages and bring their pin con- 
nections to the top end of the clip. 
Cabled versions of this tool include a 
connecting cable preattached to the top 
or business end of the integrated circuit 
test clip. By attaching ail leads at the far 
end of the cable to a good working 
ground, each integrated circuit pin ts 
effectively shorted to ground and the 
problem of static discharge during han- 
ding is eliminated. The clips are avail- 
able in 14 ріп, 16 pin, 24 pin and 40 pin 
configurations; 18, 24 and 36 inch cables 
are available in each clip size. Prices far 
each clip and cable assembly range from 
$1.75 to $21.75 (unit. quantities). For 
further information contact Continental 
Specialties Corp, 70 Fulton Ter, New 
Haven CT 06509.» 


Circi 651 an inquiry card. 


Pocket-Size Solderless Breadboards 


The Continental Specialties Corp car- 
ries a line of Experimenter socket solder- 
less breadboards. The smallest of these 
is 3.6 inches by 2.1 inches by .3 inches, 
about the size of an audlo cassette. No 
soldering, drilling or tooling is required. 
Parts simply plug right into the bread- 
board and interconnections are accom- 
plished by pushing short lengths of 
hookup wire into adjacent holes. Prices 
range from $4 to $10.95. Contact Con- 
tinental Specialties Corp, 70 Fulton Ter, 
New Haven CT 06509,и 


Circla 655 on inquiry card. 


California Di 


Post Office Box 3097 B ə Torrance, 


Hazeltine 1400 


cost effective 


CRT TERMINAL 


=| 
«а» #659... 


Тһе Hazeltine 1400 Vidio Display Terminal ts designed to 
optimize interactive real-time operations. The interface is 
vapabie of either local ог remote connection through an ELA 
RS232-C interface at baud rates that are switch selectable 


up to 9600 baud. 

n 
АШ 128 ASCII Codes CIDEDUOBSOOUHBI;OCEJ 
964 Displayable Characters ТАГ» Ts Ts [» [v |» [v [3] 2 [ 1s] 


924 Lines; 12 inch Screen 


Maw from Toletype, the Model 


4319 capabte of printing 132 АВСН 


iTAL 


California 90503 


characters per ine. Sand and receive 


Tha Qut Date nom Catonia ерк 
quale enginected His могі cute Trav bron taken 
16 proce qo Meine band Acta terrminglian 
хес р ее фара, nosi and rri k 

Twines Me аа [ги Меш» FA eprkcy 


HEXADECIMAL KEYBOARD 


ManlSwiich һемидеситы) uryboais өсе делкутей for 
пметосотринн руат that тәге Фо Output 
енетін hex code. 

Each изар coms are of 16 beret 

cally coated reed sw Ichusdrd FTL але, 

ато!” dytouwleee circus ry 

Рена bow triction somal resin 

рилет ма стема bor Ihe итин 


we have seen. 


dala а! 10 ог 30 char. per second Koy- 

board generates alf 126 ASC! code combinp- 
боља R5-232 ieferface, same вз ihu popotar 
Моде! 23. Data shoet sent upon request Manulec- 
tutes Buggosted price $1377 00 


IMMEDIATE O£LivERY 51219 


TTL model with NOVATION brand 
Acoustic Modem. $14 


MAXI-SWITCH 


ASCII KEYBOARD 
511106497 


Definitely the best smali system keyboard that 
Maxi-Switch has incorporated 
all the important keyboard features at à генвол- 


able price. Full 128 ASCII functions, "N" key 


*80 Characters per Line 
9 Self Diagnostic Test 


Quantity priciag upon Lat 


CONNECTORS 


your choice 


m 


or 


DB825P 
male plug & hood 


08255 female 


5395 


Qty fe. male td. 
10 345 245 1.15 


25 315 2.25 
100 2.65 1.90 
500 2.25 1.60 
ІК 1.97137 


498 


19 for 2845, 


DISKETTES 


Sinch Softcem) 
Sinch32sector 
Minl Soft sec. 
Mini 10 sector 
Mini 16 sector 


21102 


LOW POWER 
450 0S 


$ 
А і ч SPECIAL SPECIAUSPECIAL | 
SUPER 4 В Only 10,000 Available 
BUY! E Lowest Price n 
zt: BEI NESSSH 
1 


hai Wer aar 
am Lae Mey pem 


қы. HAM, 
v» Pur nazis 


Seri, Credit cards cannot be 
eccogted yn 210024 


05 
.95 
BS 
73 


+550 


mm 
lI 
ud 


sstussasssesseouutuuadsswsd 


IMSAI/ALTAIR 


ітзгі sotder.1252.250 
інгі w/w .125cantars 
Altaly seidertall .140 ген 
SPECIALS 
2244 Kim eiit no 
33/50 50 seller tabi 
de post Б; w 156 


Certified Digital 


Scotch CASSETTES 


Won't drop a BIT! 


CALIFORNIA 
ino TAL 
& an 


Authorized 
Dealer of 
Scotch Brand 
Data Products 


халы юл and lomg Hie ol this premium. 
keybourd. 


Requires singin + 5 vott supply. 


From АТАЙ! 
COLOR TELEVISION 
В.Е MODULATOR 


GOLD 


100 PIN| 5 : SRN UNIVAC 


KEYBOARD 


HERR Th Nena petty Lh pt 110 Haie 
"oe irem Coma тийи 


64.95 3/0130% 
$5.95 37015.00 


$1.95 3745.04 
1109 3792.0 
3145 3/65.00 


yoYS TICK sau. o| 270) 
<> 450 :995 


UV Erasable 
MEMORY 


8 


ee 
$22553255555:$ 


Leads fan out te lit 
Mini DIP socket 


з for s98 


25 tor *7.00" 100 #1950 


алаа ee 


SS SSSLSSOCSSSISREGSSIESZLESIIRS 


ma 
Фл 


AY 8:1013A Ы 


4498 


SPECIAL 


GENERAL INSTRUMENT АС Keyboard Encoder 
AY 53606 Pome tut house marked onty $195 


Circle 39 on inquiry card. 


тазын chanje 
t 


COMPUTER CONTROLED 
This 


transpor. 


capsian drive & control саға. 


excellent condition. 


Evde, 14 0 mA $1.99 
7vdr, 1.4 А. 5.50 
9 «йс, 15А. 119 


TWISTED PAIR 


Transistors | Вінгіне Posts 
«з. 10 $0 100 5-W. 


2N22224 .20 .18 1615 AY 
2N3055 .69 ,65 ,58,58 3 tar 5119 
М13055 .79 .75 69.65 20 100 
203772 15910139123 i135 28 
283904 15 11.09.07 

283906 .15 11.09.7 


104002 190». ,08 08.05 
1N4005 $60v..10.06.07 


184148 signal 07 25/4 


“Ер: aa. 10 25 100 


Specify: 22-18; 16-14 
100 500 1% 


413:679:9001 
АП merthandise ЗОО br Сейеғша Indupiila lh» premium quede 
Orders ers shined Ihe Lame dap received 
PLEASE INCLUDE 91 06 SHIPPING Он CIRDERB UNOES $15.09 
Сәй»ма гендерін add (^ totes bak = а Quarenties 
Sorry, na COO a Foreign vidars sdd 10% 


Credil catdi sceapled, $20 minimum 


Potter & Brumfield 
REED RELAY |: 
Evolt coil,pulls3.5v. 


4/9 
10 100 iK 
SPST .97 79 55 


Digital Cassetie Drive 


recision НО assembly features 
remole saitware controlled search 
capabililias. Two independent capstan 
drive motors allow the computer to 
conlrol direction and speed of the 


Tha assembly consists of a Raymond 
casselte iransport, chassis, mother- 
board and three edge cards: read/write, 


Current replacement valued а! over 
$700.00, Schematics and complete 
documentatlon included. USED, but in 


RELAYS 
SPDT MINIATURE 


198 25 100 
#119, Sis 104 29 


Coil 12 Velt dc. 


7 Amp Coatacts 
P C. Board Mount 


%, 
duty grounded 
power cord and mating 
Chassis connectors. 


ated 


rollover, automatic repeats, user desi à 
ots 


special function keys, escape, control 
of others. Data sheet upon request. 


SPECIAL 
APPLE 1 Б 


ISK MEMOR 
COLOR « GRAPHICS e SOUND 


51024 ОХ 


Retail... 
51195 

5-100 PROTOTYPE BOARD 

ty am gougn ver 

Gong wih vundard $1998 

gamess deroding ong Dui "me 

terag far SHOO зүйеті 

Roen ror 32 uscomenitted 96 

pin Gs © tus шһе & dr 

rome emps | Dr? oadress 

secet wich а 5 +01 igu- 

kitor Ghd More 

WWIOO- Wits moy (>т 

boga sims to t^e СООО 
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W усну ety 529 OF 

sockets m omy com&ination 

An gro revivo passu 

кы м тойота сррыго 


the Ata RF Modulator 
anawa comput dala 10 ы 
thaglaye) dinecity upon your 
еза 1б uystam 
Tha unit сөлкегіз the рел 


—— [Thumbwh umbwheel Минития 


SwiTCHES 


i 
A. 


fter choice 
10 59 100 Ih 


5,98 568 81.73.56 
SPDT Miniature Toggles 


7101 СЕК ON-NONE- OW 
7107 fot ON-OFFimnl.ON) 
7106 СК OH-(moment_ OM? 
Rocher 181 POT 
Rotary JP- 4-Pos. 
Rotary 3P- & Pos. 
PushB (H.O) %33ға 4/51 


DIP Switch 


CAPACITORS 


ELECTROLYTICS 
sa 10 90 
80,000 /10у. 355 349 295 
4500/50v.$4* 135 ps 
1000/15v $55 49 A5 
aua 


$12 09 07 
.06 .05 .04 


ol diac 
01 disc 


DISCOUNT 


Wire Wrap. Center | 
ІС SOCKETS Ж 


wire wrap low profile 
ға. 25 S0 ea. 25 50 


17:16 15 
18 17 16 
19 18 17 


37:36 35 
38 37 36 
99 93 І5 36 35 34 
169 15509 63 60 58 


кумак 


WRAP 


500 1,000 11,000 
$8 $15. 5105. 


OR HOGBY.WRAP-30 
mire wrap B ulrip toe! 


55545 
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Use This for a Compact Extension Terminal 


186 


The Transactor [tl data terminal 
utilizes a microprocessor in its design. 
Features available include synchronous 
or asynchronous communications line 
support for both dedicated or polled 


High Resolution Graphics 


ниши TIRE | 1 мини 
— —— 


KGS \ 


pura 


Although this Vector high resolution 
graphics board has been designed to 
operate with а! Vector Graphic com- 
puters with 8 K bytes of static program- 
mable memory, the manufacturer says it 
is fully compatible with any S-100 bus 
computer. The board is designed to op- 
erate in one of two modes: digital out- 
put or 16 level gray scale. It requires +8 
VDC and a minimum of 8 K program- 
mable memory and will produce digital 
graphic displays of 256 pixels horizontal 
by 240 pixels vertical in the digital mode 
or gray scale pictures 128 pixels horizon- 
tal by 120 pixels vertical, The video out- 
put conforms to RS-170 and will inter- 
face to standard raster scan monitors. 
The board is priced at $235 fully assem- 
bled and tested, $195 as a kit, and 8 K 
bytes of memory must be available in 
the user's system for a screen buffer. 
From Vector Graphic Inc, 790 Hamp- 
shire Rd, Westlake Village, СА 91361.» 

Circle 573 on inquiry card. 
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PERIPHERALS 


multidrop environments. The terminal 
includes a single line 32 character gas 
discharge display and a 53 key Teletype 
style keyboard. It can be directly at- 
tached to any computer with an RS-232 
or 20 mA current loop interface or can 
be attached to a communications line 
through a modem. Switches allow the 
user to select the operating mode includ- 
ing: 110 to 9600 bps transmission 
speeds, full or half duplex, even, odd or 
no parity, and the station address. The 
unit supports ASCII coded data with 
EBCDIC coded data available as an op- 
tion. Other options include an expanded 
256 byte data buffer and an addressable 
RS-232 port, The terminal can be pro- 
vided with any line protocol for direct 
replacement of IBM 2260, 3275 or other 
types of terminals. Price is $995 from 
Computerwise Inc, 4006 E 137th Ter, 
Grandview MO 64030.s 


Circle 671 on inquiry card. 


ШТП 
i a 


Timing Control Unit Available 
for LSI-11/2 


This dual size peripheral board, desig- 
nated TCU-50D, provides calendar and 
real time functions for DEC's LSI-11 and 
LSI-11/2. The unit, equipped with re- 
chargeable battery back up capability, 
will keep track of the correct date and 
time for up to three months after the 
computer's power is turned off. This fea- 
ture also enables the user to keep track 
of system down time during power fail- 
ures. The board will present the date 
(month and day) and the time (hours, 
minutes and seconds) when a read in- 
struction is given by the user. The units 
are shipped working and preset to the 
correct date and local time at the cus- 
tomer's location. À simple routine can 
reset the date and time. The TCU-50D 
costs $295 and is available from Digital 
Pathways Inc, 4151 Middlefield Rd, Palo 
Alto CA 94306.ө 

Circle 672 on inquiry card, 


Intelligent Communication Interface 
from Apple 


Low cost telephone communication 
for the deaf; inexpensive high speed 
message transfer; computers challenging 
each other at chess; remote system 
failure diagnosis; access to data banks 
and program libraries by phone. . .are 
only a few of the applications made 
possible by the newly announced intelli- 
gent communications interface from 
Apple Computer Inc, 10260 Bandley 
Dr, Cupertino CA 95014. 

The new card, Mode! А2В0003Х, сап 
be connected to any device which wil 
accept the industry standard RS-232C 
serial interface, including the 103 A 
type modems manufactured by various 
companies. |t operates at 110 or 330 
bits per second. The price of the card is 
$180. it is supplied complete, with 
operating system built in, with cable 
and operation manual, « 

Circle 674 on inquiry card. 


16K Е-РКОМ CARD: 


IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! 
KIT FEATURES: $-100 ie spi Buss Compatible! 
‚ Double sided PC board with solder Б ЖЕЛ Mi PRICE CUT! 


mask and silk screen and gold plated 
contact fingers. 
. Selectable wait states. , 
. All address lines & data lines buf. 1 
fered! zy i 
. All sockets included. 1 ^r SP / ор > perge WAS 569.95 


5. On card regulators. | ч 
KIT INCL DES ALL PARTS ANO f SPECIAL OFFER: 


SOCKETS — 2708%). Add $25. for Our 2708: (450NS) ат $12.95 
assembled and tested. , when purchased with above kit. 


2 KITS FOR $279 


" = Fully Assembled & Burned In 
к, $179.00 
1. Doubled sided РС Bosrd with solder | | © Blank PC Soard w Documentation 
mask and silk screen layout. Gold E $29.95 


2. шека clued ) Low Profile Socket 5е(..... 13.50 


buffered on а! address and 52% Support ІС% (TTL & Regulators) 
"ime lines. 


E re 7" о жм m 6 1 М” Bypass САР% (Disc & Tantalums) 
6. ДА 7805 regulators are provided 


GR $4.50 
ji. (450NS) USES 21L02 RAM'S! 


MOTOROLA QUAD ОР - АМР ALARM CLOCK CHIP 
MC 3401. PIN FOR PIN SUB. N.S. MM5375AA Six Digits. FULL WAVE BRIDGE NOT ASSOCIATED WITH DIGITAL 
FOR POPULAR LM 3800. With full Data. New! 4 AMP. 200 PIV. RESEARCH OF CALIFORNIA, THE 


3 FOR $1 $1.95 each 696 10 FOR $5.75 SUPPLIERS OF СРМ SOFTWARE. 


MOTOROLA 7805R VOLTAGE REGULATOR “эй. ТӨРЕНӘ 


Now full speed! Prime new units from a major U.S. Mfg. 450 N.S. 
Same as standard 7805 except 750 MA output. i Ё 's i 
TO—220. SVDC output. Access time. 1K x 8. Equiv, to 4-1702 A's in one package. 


44с each or 10 for $3.95 $15.75 ea. 4 FOR $50% 


INTEL 2102 RAM SALE! PERFECT FOR USE WITH 


BRAND NEW 2102A-4. FACTORY PRIME! | знонмлвоке — 
WE MADE ANOTHER SUPER SURPLUS BUY! 


THESE PARTS HAVE BEEN 
SCREENED TO MEET THELOW 


LOW 
aoao oo| Сому 450 N.S. 8 FOR $7% 
жы тыш 32 РОН $28 


21146 The now үгү | .OPCOA LED READOUT Z-80 PROGRAMMING MANUAL 
standard. Arranged as 1K SLA-1, Common Anode. By Mostek, The major 2-80 second source. The most 
x4. Equivalent to 4-21 | :33 inch character size. | detailed explanation ever on the working of the 2-80 CPU 
102% in 1 package! 18 | Тһе original high efficiency | CHIPS. At least one full page on each of the 158 2-80 
ріп DIP. 2 chips give 1Кх8. | LED display. 75с ea. | instructions. A MUST reference manual for any user of 
2/924. 8/$85. 4 FOR $2.50 the Z-80. 300 pages. Just off the press. $12.95 


NATIONAL SEMICONDUCTOR МА1008Д SALE! New! REAL TIME 
JUM BO CLOCK MODULE BRAND NEW! 1N4148 DIODES. SILICON.| Computer Clock Chip 
77 po M. 0n tana ^ in к N.S. MMB313. Features 
* TOUR Juno winen u ime, Full Leads. | BOTH 7 segment and 
оны 100 FOR $2 E. 2i 


зани ALARM SIGN BCD outputs. 28 Pin 
1000 FOR $17.50 DIP. — $4.95 with Data 


SS (АС XFMR $1.95] pop piede Ej SPDT. By RAYTHEON. 
ASSEMBLED! NOT A KITI COMPARE AT UP TO TWICE 5 99€ MADE IN USA! WITH HDWR. 


уюн В PRICEI 
МАҚ. ie of the 24 НА Raat PERFECT FOR USE оу 


fine ampon of Им module m stock WITH A TIMEBASE. MANUFACTURER'S CLOSEOUT | y EACH 
3MA1008D — $9.95 6 FOR $5 


TERMS: Add 30€ postage, we pay balance. Orders undar 


Dig ital Resea reh Corporation $15 add 75€ handling. No C.O.D. We accept Visa, Master- 
(OF TEXAS] 


charge, and American Express cards. Tex. Res. add 5% Tax. 


x с РАН. 
P. О. BOX 401247 е GARLAND, TEXAS 750409 (214) 271-2461 | Money Back Guarantee on ali itamo. 20% РАН. 90 бау 
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ж YOUR BEST BUY IN WIRE WRAP SUPPLIES Ж 


188 


PRECUT WIRE 


WHY BUY WIRE ON ROLLS? 
РВЕСІЛ А STRIPPED WIRE 16: 


* Fani -No more cutting & stopping by hand 
* Alsie - Good, clean, uniform strip 
a Economical - Cheaper than using бик wire 


Precut Wire Sulk Wire 
100 рса cd 018582 Be 50 ^ 10115199 Фал. 
190 pcs 5! 6- 106: 26/0. 060! row at 295 ж. 
Мне МИ 1414095 2 173420. 


е 30 Kynar Мер Y on each end Lengins are overait 
Союза Red Bius Green Yallow. Вшей Orange huis 
Уйге packaged in panut bags Add 25¢flengih 16е tubes 


lg 


FEE] 


RRE LERA 


ЧЕГ 


Addi, inches 


WIRE KITS 
21 $6.95 


250 2 э er 
250 ағ 0 5 


wo а 10 6 100 B's" 


100 ғ 
129% бой Bulk 


New Cosmac Super “ELF” _ 

RCA CMOS expandable 10 64K microcompuler 
wiHEX keypad input and video output for graphics. 
Jusi turn on and slart loading your program using 
ihe resident monitor on ROM. Pushbutton selec- 
lion ol all four CPU modes. LED indicators of 
current CPU mode and four CPU states. Single 
step op. for program debug. Buill іп pwr, supply, 


4K Elf Expansion Board Kil with Cassette I/F $79.95 


SOLDERLESS 
BREADBOARDS 
SK 10 $16.50 


INCLUDING: 

Over 100 pieces al precul wire 

іп assorted lengths — free! 
Choose 1color Red. Black, Blue. 
Yellow, Green, White, Orange 

Or Assortmeni 


INTERCONNECT CABLES 


Ribbon сабм connectors Kv cannechng DoMds 19 


from panes or board lo board 


SINGLE ENDED 


14 pe 16ра 26 gun 
34 205 
144 224 
165 263 
208 340 


With Free Wire Kit 1 
($6.95 Value) 


HOBBY WRAP 
Моде! 8W 630 


Batterios 8 Charger 

WSU 30 Hand Wrap-Unwrap Sinp Tool 
WSU 30M, lor Modified Wrap 

BT 30 Extra Bit 


256 Bytes of RAM, audio amp & spkr. Detailed 
assy man, w/PC board & ail parts fully socketed. 
Comp. Kit 5106.95 High address display option 
8.95, Low address display option 9.95, Custom 
hardwood cab., drilled front panel 19.75. Nicad 
Battery Backup Kit w/all parts 4.95; Fully wired 8 
fasted in cabinet without options 151.70, 1802 
software club. 10—12 pg. monthly publication 
12.00 per yr. 


Available on board options: 1K super ROM monitor $19.95. Parallel 1/0 port $7.95. RS232 VF $3.50. 
TTY 20 ma I/F $1.95. S-100 Memory I/F $4.50. Need 4K Expansion Board Kit for all above options. 


Power Supply Kit +5 +12V 5 amp $24.85. 


Tiny Baste for ANY 1802 System 
Cassette $10.00 
on ROM Monitor 538.00 


Super ЕН owners take 30%off. 


Object code listing or 
Paper tape with manual $6.50 


2.2" x 6.5" 


$11.00 


19 


35 
35 


8 pin 

14 pin 

18 pin 37 

18 mn 60 
?0pn , K 

22 pin E 

24 ріп 91 

25 рп инр 1.25 
28 рт 95 

40 шп 1.50 


WIRE WRAP SOCKETS 


10-24 25-99 100-249 250-9938  1K-5K 
31 29 25 23 

31 9 28 2? 
133 31 30 39 
"45 43 40 3? 
1 83 59 -4 
82 JB J3D 50 
28 58 64 -59 
-35 80 . 55 

B4 75 74 


1.30 3.20 1.05 90 


Gold 3-Levet Closed Entry Design. 


DOUBLE ENDEO 


EDGE CARD 
CONNECTOR 
SALE! 


44 Pin 
100 Pin 
100 Pin 


PAGE 


*End & Side Stackable, 
2 Level Sockets Also Available 


All prices include Gold 


Solder Tait 
Solder Та 
Wire Wran 


$125 
3.60 
350 


515/10 
530/10 
530/10 


All connectors include Gold 


DIGITAL 


ELECTRONICS 


Ordering Intormation: 


Orders under $25 and СОО, add $2 


For Blue Label (Air) or tsi Class, 
We accep! Vise 8 Mastercharge 
Most orders shipped same day 


6.25 
7.25 
295 


Dealer Inquiries Invited 


Ай others, shipped Pod іп U.S vie UPS 
*44 $1 Monrovia, California 91016 


135 E. Chestnut Street 5 


Phone (213) 357-5005 


Р.0. Box 4430X Santa Clara, СА 95054 


Same day shipment. First line 
parts only. Factory tested. 
Guaranteed money back. 
Quality (C's and other 
components at factory prices. 


INTEGRATED CIRCUITS 
MICROPROCESSOR IC SOCKETS 
6800 19. Solder Tia ісе Prolite 
PIN 10Р PIN 


c 
BS 


ale 
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Auto Clock Kit 

OC clock with 4-50" displays. Uses National 
MA-1012 module with alarm option. Includes 
пом dimmer, crystal timebase PC boards. 
Fully regulated, comp. instructs. Add $3.95 
for beautitul dark gray case. Best value 


60 Hz Crystal Time Base Kit 

All parts 2980 instructions $4.40 

"78 IC Update Master Manual 

1978 IC Update Master Manual $30.00 
Complete iC data selector 2175 pg. Mastar ret- 
erence guide. Over 42,000 cross ralerences. 


Free update service through 1978. Domestic 
postage $3.50. Foreign $6.00. 


DEN 


For will cal! only; (408) 988-1640 
2322 Walsh Ave. 


ELECTRONICS 


SN со из d Qro PED ола 


SBRRSSSBS EBBERGSSSERPES 
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ФК RAM Board 
4K EPROM Kit 
(9 Board Ka 
Extender Board weonnecior 

Video imertace board kit 124.00 
TEK EPROM board kl wo PROMS 74 50 
15K Slabe RAM board luf 295.00 
Worth Star Floppy Disk ХІІ S585 DD 
Additional Drive 415 00 


L5] Perairbelcs 100A Logie 
asti ашай _ Алуга К 


5159.00 
Model 10 Trigger Expander kit $220.00 
Model 150 Bus Grabber Kt $360 00 


Video Modulator Kit $8.95 
Comer! your TV séi into à ge quality moniter 
without atiecting normal usage. Complete kil 
with ІШІ instructions 


ACA CosmacVIP Kit $275.00 
Video computer with games and graphics. 


Sinclair 3% Digit Multimeter 159.95 
Batt. oper. ImV and .1NA resolution. Resis- 
tance to 20 meg. 1% accuracy. Small, portable, 
completely assem. in cass. 1 yr. guarantee. 


PROM Eraser 


Uliravigiel, assembled 


TERMS: 85.00 min. order U'S. Funds. Сайн! residents add 6*« ах. BankAmeficard and Master Charge accepted. Shipping charges will be added on charge cards. 
FREE: Send for your copy of our NEW 1978 QUEST CATALOG. Include 28e stamp 
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Circle 307 on inquiry card. 


COMPUTER INTERFACES & PERIPHERALS А 
E 


For free catalog including ports lists and schematics, send o self-addressed stamped envelope. 


APPLE II SERIAL 1/0 ТУ. TYPEWRITER |8K STATIC. 
INTERFACE * | ae RAM 


Part no. 2 ® Stand alone ТУТ 

Baud rate is continuously adjustable e MUN a 

irom 0 to 30.000 е Plugs into any periph- 

eral connector e Low curent dran. RS- lor 64 thar/line in- ji рап по: 350 — 

232 input and output е On board switch cluded * Parallel hie e ӨК Altair bus memory e 

seleclable 5 to 8 data bits, 1 or 2 stop ASCII (TTL) inpute | Uses 2102 Static memory chips e Mem- 

bits, and parity or no parity either odd ог = Video output e 1K огу protect e Gold contacts е Wait states e On 
even e Jumper selectable address 9 | on board memory e | ' board regulator е S-100 bus compatible e Vector 
SOFTWARE e Input and Output routine Output for compu- e input option е TRI state buffered е Board only 
trom monitor or BASIC to teletype or other serial printer. | tet controlled cur- $22.50; with parts $160.00 

e Program for using an Apple II for a video or an intelli- | 567% Auto scroll е dnd s 

geni terminal. Also can output in correspondence code | Non-destruclive cursar е Curser inputs: up, down, lefi, 

to interface with some selectrics. Board only — $15.00; fight. home, EOL, EOS е Scro!! ир, down * Requires +5 


with parts — $42.00; assembled and tested — $62.00 | volts at 1.5 amps, and -12 volls al 30 mA è All 7400, TTL 0 ж 
ai^ chips € Char. gen. 2513 е Upper case only e Board only RF M DULATOR 
$39.00, with parts $145.00 
MODEM * 


Part no. 109 

ө Type 103 e Full or half 
duplex e Works up to 300 
baud * Originate or Ans- 
wer * No coils, only low 


Part no. 107 

е Converts video to АМ modu- 

lated RF, Channels 2 or 3. So 

powerful almost no tuning Is re- 

quired. On board regulated 

power supply makes this ex- | 

e TT tremely stable. Rated very 

d pelas: | L highly in Doctor Dobbs' Journal. Recommended 
ye erp ane pos j | р QR ЫР n by Apple. е Power required is 12 volts АС C.T., or 
onnect H Dnm Speaker m—i^ : ИШИНЕ [| +5 volts DC е Board $7.60; with parts $13.50 


and crystal mic. directly to board e Uses XR FSK 
RS 232/ТТҮ“ 


demodulator e Requires *5 volts e Board $7.60; 
Part no. 112 
е Tape Interface Direct Memory Access е Record INTERFACE тты Hn 


with parts $27.50 

and play programs without bootstrap loader (no 
Part по. 6085 Í | prom) has FSK encoder/decoder for direct con- 
* Board supplies a regulated +5 volts nections to low cost recorder at 1200 baud rate, | Part no. 600 
at 3 amps, +12, -12, and -5 volis at wi | | and direct connections for inputs and outputs toa | * Converts RS-232 to 20mA 
1 amp. е Power required is8 volts АС ҰЛЫ | digital recorder at any baud rate. е S-100 bus com- | current loop, and 20mA current 
813 amps. апа 24 volts АС С.Т.а/1.5 4. patible e Board only $35.00; with parts $110.00 | loop to RS-232 е Two separate 
amps. е Board only $12.50; with Ге”. circuits e Requires +12 and -12 


volis e Board only $4.50, with 
TAPE INTERFACE * | UART & BAUD RATE 


parts $7.00 
рап no. m | GENERATOR* _ RS 232/TTL* 


City Standard tapes 9 e Converis serial to parallel INTERFACE 


Converts a low cost tape and parallel to serial ж Low 
recorder іо a digital re- созі on board baud rate 
Part no. 232 
baud * Digital in and out - 150, 300, 600, 1200, and е Converts TTL to RS-232, 
are TTL-serial e Output of 2400 е Low power drain +5 
TTL e Two separate circuits 
TTL compalible е All characters contain a start bit, 5 to ; 
of recorder e Earphone of 2 я : EA * Requires -12 and *12 volts 
recorder connects to input on board e No coils e B data bits, 1 or 2 stop bils, and eilher odd or even parily. 
Requires +5 volts, low power drain e Board $7.60: | icr • Board only 512.00; with parts $35.00 wilh connector | connector е Board only $4.50; with parts $7.00 
with paris $27.50 add $3.00 with connector add $2.00 
Mention part number and description For parts kits add "А" Io рап number. In USA, shipping paid lor orders accompanied by check, money order, ог 
Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges added to C.O.D orders. California residents add 6.596 
ICs, components, and circuit board. Documentation is included with all products. All Items are in stock, and will be shipped the day order is received via 
first class mail. Prices are in US dollars. No open accounts. To eliminate tarih in Canada boxes are marked "Computer Parts" Dealer inquiries inviled. 


corder e Works up to 1200 generator е Baud rates: 110, 
and converts RS-232 to 
board connects to mic. in volts and -12 volts required 
* All connections go lo a 44 ріп gold plaled edge connet- * All connections go to a 10 pin gold plated edge 
ELECTRONIC SYSTEMS np.» pro Box 21638, San Jose, са USA 95151 
for tax. Outside USA add 1096 for air mail postage, no C.O.D.'s. Checks and money orders must be payable in US dollars Parts kits include sockets for аһ 
24 Hour Order Line: (408) 226-4064 Ж Circuits designed by John Bell 


Circle 125 on inquiry card. BYTE September 1978 189 


What's New? 


PERIPHERALS 


Pocket-Sized Terminal 


An alternative to the Teletype has 
been developed by Gleichmann & Co, 
Wormser Str 9, D 6710 Frankenthal 


WEST GERMANY, The pocket-sized 
terminal has the same electrical inter- 
face but according to the company 
costs about one tenth as much as the 
conventional solution. 

The size of a pocket calculator, 
the device has a built-in microprocessor, 
works fully electronicaily, and is noise- 
less. It has a keyboard for 64 alpha- 
numeric characters, produces serial 
ASCII code and Is compatible with any 
equipment that operates on a 20 mA 
current loop. Jt has a 9 digit display. 
The ІО lines are galvanically separated 
by optoelectronic couplers. Transmis- 
sion speed is 110 bps or, optionally, 
300 bps. The device measures 3 by 6 by 
1 inches (7.5 by 15.5 by 2.5 ст) and has 
a power consumption of 400 mA from 
the 5 V supply and 140 mA from the 
12 V supply. 

The US distributor is Sedillo Com- 
pany inc, 225 Е Sunnyoaks Ау, 
Campbell СА 95008.a 

Circla B33 on inquiry card. 


Interface for Teletype Model 40 Printer 


The C/D-40 interface board allows 
the 300 line per minute Teletype Model 
40 printer to connect to a host computer 
or terminal that offers a Centronics or 
Dataproducts interface. Complete hard- 
ware and software transparency is pro- 
vided so that plug to plug compatibility 
exists without making system modifica- 


tions. The C-40 allows for the replace- 
ment of any Centronics printer and the 
D-40 provides for Dataproducts 
replacement. 

The board is self-contained and does 
not require external power when 
mounted within the printer cabinet, 
since power is derived from the printer. 
The board may also be mounted inside 
the host system. This allows for com- 
puter and printer separation, via two 
wire pairs, of up to 2000 feet. 

Standard features Include field select- 
able contro| character code conversion, 
parity selection, extended ASCII, and 
variable motor time out after last char- 
acter received, 

Тһе C-40 is priced at $795 and сап 
be obtained from Innovative Electronic 
Systems Inc, 15200 NW 60 Av, Miami 
Lakes FL 33014.u 

Circle 635 on Inquiry card. 
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Plotter Controller 


The Serial Language Independent 
Plotter Controller (SLIP) is installed 
between your terminal and a modem on 
a time shared network or between your 
terminal and a local computer. With the 
connection of an XY recorder to SLIP, 
you have plotting and graphics сара- 
bility. Any teleprocessing site utilizing 
standard RS-232 serial communications 
can become a remote graphics facility. 

SLIP contains a microprocessor to 
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provide internal vector and character 
generation features, allowing a maximum 
of plotting with a minimum of data 
exchange. SLIPS capabilities Include the 
support of two way user and computer 
communications during a plot, and an 
off line mode which assists in plot 
layout and design. It also detects and 
indicates character format errors. 

During plot generation SLIP inter- 
cepts the plot data from the computer 
and generates XY signals to the plotter. 
The X and Y outputs from SLIP are 
selectable over a wide range of voltages 
to accommodate input requirements of 
most ХҮ recorders. 

The price is $1465 from Special 
Systems Inc, 8045 Newell St, Silver 
Spring MD 20910,« 

Circle 638 on inquiry card. 
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Micrographics Printer Combines 
Graphics and Alphanumerics 


A MicroGraphics printer, the 
EX-820, which can mix high resolution 
graphics and full ASCII alphanumerics, 
15 now available from Axiom, 5932 
San Fernando Rd, Glendale CA 91202, 
at the single quantity price of $795. 

Under software control, users have 
flexibility in mixing alphanumeric ASCII 
fields and graphic fields on any line. 
The user can define the size of each 
graphic field and can choose from 
four preprogrammed horizontal dot 
resolutions up to 128 dots per inch, 
Once the fields have been defined, 
the ЕХ-820 automatically formats 
graphic and alphanumeric printouts to 
user specifications, Vertical dot resolu- 
tion is fixed at 65 dots per inch. There 
is also provision for automatic histo- 
gram generation. 

Standard features include: RS-232C 
serial input as well as parallel ASCII; 
driven by an Intel 8048; 512 character 
multiline asynchronous input buffer, 
optionally expandable to 2 Қ byte 
characters; 96 character ASCII standard, 
optionally expandable to 256 characters 
with user programmable fonts; software 
selection of three character sizes to 
give 80, 40 or 20 column printing; 
software selection of reverse printing, 
where light characters are formed 
on a dark background; 2 K bytes of 
user programmable read only memory 
(low cost option) which converts the 
printer into an intelligent printer. 

Dimensions are 11 by 4 1/4 by 
12 inches (28 by 10.8 by 30.5 ст). 
It weighs 12 pounds (5.4 kg), including 
а 230 foot roll of paper.s 

Circie 634 on inquiry card. 


Where Do New Product Items 
Come From? 


The information printed іп the 
new products pages of BYTE is 
obtained from “new product" or 
“press release” copy sent by "the 
promoters of new products, ifin 
our judgment thé neat new whiz- 
bong gizmo or save the world 
software package 15 of interest 
to the personal computing experi- 
Menters dnd Homebrewers who 
read BYTE, we pririt the informa- 
Шоп in some form. We openly 
solicit such information from 
manufacturers and suppliers to 
this marketplace.. The. information 
ds printed more. or tess-as a first in 
first out queue, subject to “ос- 
casional priority madifications. 


<< 


y A *Smart" VIDEO BOARD 
A Тһе EW-2001 күгАгА “Dumb” Price! 


Ы” А VIDEO BOARD + A MEMORY BOARD + AN 1/0 BOARD — ALL IN ONE! 
= STATE OF THE ART TECHNOLOGY USING DEDICATED MICROPROCESSOR L.C. $ 1 99 95 
ә 


= NUMBER ОЕ I.C.s REDUCED BY 50% FOR HIGHER RELIABILITY п MASTER PIECE 
OF ENGINEERING = FULLY SOFTWARE CONTROLLED Priced at ONLY Basic Software Included 


SPECIAL FEATURES: = Programmable no. of scan lines OPTIONS: 
в S-100 bus compatible в Underline blinking cursor SOCKETS ino але $10.00 
в Parallel keyboard port = Cursor controls: up, down, left, 2K Static Memory 
п On board 4K screen memory right, home, carriage return (with Sockets) ...... $45.00 
(optional)* relocatable to main ш Composite video 4K Static Memory 
computer memory *Min. 2K required for operation of this board. (with Sockets) ...... $90.00 
= Text editing capabilities (soft- DISPLAY FEATURES: Complete unit, assembled 
ware optional) = 128 displavable ASCII АЗР and tested with 
в Scrolling: up and down through ers (upper and lower case alpha- а 5525-00 
video memory numeric, controls) Basic software on ROM . $20.00 
= Blinking characters m 64 or 32 characters per line Text editor on ROM.... 875.00 
ш Reversed video (jumper selectable) 
и Provision for on board ROM и 32 or 16 lines 
и CRT and video controls fully Gumper selectable) 
programmable (European TY) B Screen capacity 2048 or 512 DEALER 
лт INQUIRIES WELCOMED 


нони ASCII зга GENERATION .*ONLY 


neum | KEYBO ARD КІТ $68.00 


» 4 * 9 ь o ат 4 ж 


еее. 5 |ҺАМ-2114 


ыы PT à ]Kx4 450ns 
""———— 4 $8.00 
14W RESISTOR 


10 Ohm — 1.5m 
$1.75/100 


RIBBON CABLE 
32 Conductor 


26 AWG — $.60/Foot 


of one value s TTL Logic Circuits OPTIONS: 
ш Power: +5У 275mA = Metal Enclosure 
1 Pole 10 Pos. MINIATURE HEXADECIMAL в Upper and Lower Case inse e Blue РЕА 
SWITCH DPDT | Numeric, Symbols, в 18 Pin Edge Con. $2.00 
3 for $1.00 | $.15;10/$1.00] - Matrix coded output Control) в LC. Sockets $4.00 
— Interfaces with 74C922 


7 or 8 Bits Parallel Data " Serial Output (Shift 
Register) $2.00 


for binary code 


TOS Miniature] Momentary | _ "ү 0 iltion а Selectable Positive or = Upper Case Lock 
i i sie ЫН пне Өрен Switch for Capital 
Rotary Switch Switch - R back to stick Negative Strobe, and 
3 for $1.00 3 for $1100 emove back to stick on Р C he Lettargand 
Mig" pel at ащ ч 2. Numbers $2.00 
: w ‘N’ Key Roll-Over 
SHIPPING: Keyboard and Video Board: $3.50; others: $1.25 
California residents add 6% sales tax m Fully Debounced FA Вт ЗДЫ 
ELECTRONICS WAREHOUSE Inc. § " С: Кеш Key ролл & assembly manual. 
1603 AVIATION BLVD = Repeat Function Key 
ws REDONDO BEACH, CA. 90278 | = Shift Lock, 2 Shift Keys NOTE: If you have this 63 
ме TEL. (213) 376-8005 Э = 4 User Defineable Keys Key Teletype Keyboard you 
WRITE FOR FREE CATALOG | » P.C. Board Size: cur buy hee without it 
Minimum Order: $10 17-3/16" x 5: or ошу таай: 


Circle 130 on inquiry сага, BYTE September 1978 181 


А 


PERIPHERALS 


What's New? 


Algorithmics PR-DW1 Precision Printer 


The Algorithmics PR-DW1 Daisy 
Wheel Printer is a printer designed for 
use with microcomputer systems for 
high quality printing and plotting appll- 
cations. This printer operates under con- 
trol of an Internal microprocessor and 
communicates with the host microprac- 
essor over a high speed asynchronous 
parallel interface, It prints bidirection- 
ally at rates of 45 characters per second. 
The carriage can be positioned left and 
right in increments as fine as 1/48 of an 
inch (0.53 mm). Hardware options in- 
clude 55 characters per second version, 
metal print wheel, cam feed platen and 
forms tractor. The interface to the host 
computer consists of both hardware and 
software, The hardware component is a 
custom 50 conductor cable that terml- 
nates at the host machine in standard 25 
pin connectors. The software consists of 
two applications packages. One package 
Is for text printing and features bidlrec- 
tional printing, automatic tabbing, and 
high speed travel over character spaces 
and blank lines, The second package is a 
graphics package that utilizes the 1/120 
inch horizontal and 1/48 inch vertical 
precision print head positioning to 
achieve full graphics capabilitles. Price is 
$2678 from Algorithmics Inc, POB 56, 
Newton Upper falls MA 02164.» 


Circts 658 on inquiry card. 


BECKIAN ENTERPRISES 


EDGE CARD CONNECTORS: GOLD PLATED. 


BODY: Non brittle, solvent resistant, «gh temo, О.Е. Valox. The finest you сап buy. 


CONTACTS: Bilurcated Phos ./Branze: Gold/Nickel 


1. ALTAIR 5.100: Cont./Ctrs. .125' Row Spacing, .140" 


50/100 Dip Sold $3.95 es. 5 pcs. $3.75 е» 
60/100 Sold, Eve 6.95 ег. 5 pes. 6.50 ea 
IMSAI S-100: Cont. Сиг. 1125" Row Spacing, 250" 
50/100 Пір Sold. $4.20 ea. 5 pcs. $3.95 ев. 
50/100 W/Wran 3 3.75 ea. 5 pcs. 3.50 en 
IMSAI CARD GUIDES- 0.19 гә. 5 pcs. 0.16 ға 
CROMEMCO 5:100: Cont./Ctrs. .125" Row Spacing, 250” 
50/100 Dip Sold. $6.50 ea. 5 pes. $6.00 жа 
lOr short W/Wrap! i 

OTHER CONNECTORS AVAILABLE 
100” Contact Ctrs., .340" Row Spacing. 
22/44 Dip Sold. $2.30 ea. 5 pcs. $2.10 ға 
25/50 Sold. Eva. 2.95 ea. $ pes. 2.75 вв. 
40/80 Sold. Eye. 4.80 ea. 5 pes. 4,50 ез 
43/86 Dip Sold. 4.90 ea. 5 pcs. 4.70 «а 
43/86 Sold. Eye 4.90 ea. 5 pes. 4,70 ea 
166” Contact Ctrs., .140” Row Spacing. 
6/— Sole. Row (PET) 81.00 ea. 5 pes. $0.90 vù 
22144 Sold. Eye. (KIM) 1.90 ea. 5 pes. 1.80 «s 
22/44 Пір Sold, [KIM] 1.90 ea. 5 pcs. 1.80 «а 
43/86 Oip Sold. 4,90 ea. 5 pes. 4.70 өл 


.156" Contact Cirs., .200" Row зір. 

15/30 WiWrap 3 Q5 ea 5 pcs $0.95 và 
22/44 WiWrap 3 2.30 ез. 5 pcs. 2.10 «а 
36/72 Sold. Eye 3.45 ea. 5 pes. 3.30 ез 
36/72 WiWrap 3 3.85 ea. 5 pcs. 3,70 we 

Е: WiWrap 3 5.50 вз. 5 pcs, 5.00 ғә 
POLARIZING KEYS FOR ALL OF THE ABOVE: 
Specify: IN Contact or BETWEEN Contact: 
1 to 49 pcs. 50.10 ea. 50 pes./Up $0.08 ea. 


22/44 Pin 156" Com./Ctrs. .200" Row Spacing. 
TIN PLATED CONTACTS. 
IDEAL FOR PET INTERFACE & PARALLEL USER PORT. 


Еа - $1.25ea. Bpcs. 51.10 ea. 
БИН Н 01 147 1 раа) d - ee 
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Ide [у qv ee [ ТС” | 
All Prime Quality — New Parts Only 
Satisfaction Guaranteed 


$2.20 ea 
ОВ 255 Female Socket 3.60 es. 5 pcs. 3.40 ва 
DB 51212-1 Grey Hood 1.20 ea. 5 pes. 1.10 ea 
DB 51226-1A Black Hood 1.30 es. 5 pes. 1.20 ег. 
D 20418-2 Hardware Set 0.75 ea 5 pes 0.70 ea 

SAVE: BUY A SET: [1 D825P, 1 08255, Any hy Hood] 
1 Set: $6.35 ea. 5 sets; $6.15 ба 
NOTE: For Hardware, (D20418-2) Add $.65/Set. 
WHISPER FANS 


Excellent for cgmputer cabinet cooling. This is the most quiet fan you will find. Cnty ІШ 
measures 4 2/4 square by 1% deep. U. L. Listed. 


21.00 ва. 5pcs. $19.00 es. 
1. С. SOCKETS. GOLD. 1 KETS. 
WIRE WRAP 3 TURN Ё 
14 ріп $0.36 es. 
16 pin 0.28 ег. 16 ріп 0.17 ea. 
2708 EPROMS PRIME В080 PRIME 
14.00 ea. 00 ea. 


WRITE FOR LARGER QUANTITY DISCOUNTS. DEALER INQUIRIES ARE 
WELCOME. 


WE ARE CONNECTOR (EDGE CARD) SPECIALISTS, IF YOU DO NOT SEE 
WHAT YOU NEED IN THIS ADVERTISEMENT, PLEASE WRITE US, WE WILL 
REPL Y. 
TERMS: Minimum Order $10.00: Add $1.25 for handling and shipping. All orders 
over $25.00 іп USA and Canada: WE PAY THE SHIPPING. 


NOTE: CA residents please add 6% sales tax. 
NO C.O.D. SHIPMENTS OR ORDERS ACCEPTED. 


MAIL ORDERS ТО: Bec kian E n terprises 
P.O. Box 3089 


Simi Valley, CA 93063 
NEM NEM пш пып кып кш кш кш кш 
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc. 
13914 100v | Bon pcb. . 2N2222 NPN (2N2222 Plastic .10) 


1N4n05 600v . 14-ріп peb . | 2М2907 PNP | 
1М4007 1000у . 18-pin pcb | | 2N3906 PNP (Plastic - Unmarked} 


2N3904 NPN (Plastic - U ked) 
1N4148 75v . 18-рїп peh . - 2N3054 NPN кемін 
1N4733 Б.1у А 22-pin pcb . . 2N3055 NPN 154 60у 


IN753A 6.2v 500 mW Zener . 24-pin pcb . . ШАРАДА 
1М75ВА 10у " . 28-ріп ось . D.L.747 ! 7 seg 5/8" High com-anode 


1N759A 12v . 40-ріп peb . MAN72 7 seg com-anode (Red) | 
1М5243 13у „ А MAN3610 seg com-anode (Orange 
1N5244B 14v Molex pins 01 To-3 Sockets . MANS24, 7 seg com-anode (Yellow) 


| i 2 Amp Bri 160. . MAN74A  7segcom-cathode (Ава) 
1N5245B 15v . mp Bridge 00-ргу FND359 7 seg corr-cathode (Red) 
25 Amp Bridge — 200-prv 


-TT 
74176 А 74H72 . 748133 
74180 . 74H101 . 745140 
74181 74H103 . 748151 
74182 . 74H106 . 748153 
74190 748157 
74191 . 74100 А 745158 . 
74192 . 7402 А 745194 1. 
74193 А 74103 . 745257 (8123) 1. 
74194 . 74104 . 
74195 А 74110 . 74LS00 
74196 . 74L20 . 741501 
74197 . 74130 А 741502 
74198 . 74147 А 741504 
74221 . 741.51 . 241505 
74367 . 74155 . 74LS08 
74L72 А 741509 
75108А . 74173 . 741510 
75491 . 74L74 . 741511 
75492 . 74L75 . 74LS20 
74L93 . 741.521 
741123 . 741522 
74H00 - 741532 
74H01 . 74S00 . 741537 
74H04 . 74502 . 741538 
74H05 . 74503 . 741540 
74H08 А 74504 . 741542 
74H10 . 74505 . 74.551 
74H11 . 74508 . 741574 
74H15 . 74510 А 741.586 
74H20 . 74511 . 741590 
74H21 . 74520 . 741.593 
74H22 . 74540 . 74LS107 
74H30 . 74550 . 7415123 
74H40 . 74851 А 7415151 
74H50 . 74564 А 7415153 
74H51 | 74574 . 7415157 
. 74H52 . 748112 . 74LS164 
4049 . А - 74H53J . 745114 . 7415193 
4050 қ . 74H55 . 7415367 
4066 . А 7419368 
4 74С04 . 
06 TO . . LINEARS, REGULATORS, etc. 
4081 . . LM320T5 1.55 LM340K15 LM723 40 
4082 . . LM320T12 1.65 LM340K 18 1.25 LM725M 2.50 
MC 14409 А LM320T 15 1.65 LM240K 24 1.25 LM739 1.50 
МС 14419 . LM30B (mini) .95 LM324N 1.25 781.05 .75 LM741 (8-14) .25 
4511 LM309H „65 LM339 . 78L12 .75 LM747 1.10 
74C151 LM309K (340K-5)85 7805 134075) . 78L15 ‚75 LM1307 1.25 
LM310 .85 LM340T12 . 78M05 75 LM1458 .65 
9000 SERIES LM311D (Min) .75 LM340T15 . LM373 2.95 LM3900 -50 
9303 85 95H03 1.10 LM318 (vini; 1.75 LM340T18 . LM380 (8-14 рим) „95 LM75451 .65 
9309 135 9601 20 LM320K 5(7905)1.65 LM340T24 . LM709 (8,14 рім),25 NE555 -35 
9322 465 9602 45 LM320K 12 1.65 LM340K 12 . LM711 45 NES56 ‚85 


7 7 NE565 ‚95 
MICRO'S, RAMS, CPU'S, NE566 1.25 


EPROMS INTEGRATED CIRCUITS UNLIMITED NES67 35 


745188 3.00 8214 8.95 

1702A 4.560 | 8224 3.25 . | "E 

MM5314 3.00 8228 6.00 7889 Clairemont Mesa Boulevard, San Diego, California 92111 

MM5316 3.50 | 8251 8.50 (714) 278-4394 (Calif, Res.) SPECIAL 

2102-1 145 | 8255 10.50 | . u DISCOUNTS 

2102Lt — 175 BTI3 1.50 АП orders shipped prepaid No minimum Total Order Deduct 

2114 9.50 | 8723 1.50 Open accounts invited COD orders accepted . 

TR16028 395 | 8T24 200 Р Р 486-899: 10% 

TMS 4044. 9.95 8797 1.00 Discounts available at OEM Quantities California Residents add 6% Sales Tax ° 20 
21078-4 4.95 АП IC's Prime/Guaranteed. All orders shipped same day received. $301 - $1000 % 


8080 845 | DD 3.50 24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / MasterCharge 
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BUGBOOK® 


Contimang Educanon Senes 


THE 555 TIMER APPLICATIONS 
SOURCEBOOK WITH EXPERUMENTE 
р Ноты М. Barim WIND 

bos Vrat piy өлі De $55 кеген ged heo In ун 4 nated ate ier? 
mo SUL deis тады tquitans эл2 рғ Қ ген! ty 19-00 
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WUGBDOK V 904 VI $18.06 per set 
by David B. Lortos, Peter А Bong, дайға А TR 


(арен п Соби қырқ NGA oqcomqAer stogreterang art 


OP AMP МАША by Howard M Ren WIND {0900 муе 


АКО HANDBOOK New 45922000 version 
‘Warts t Kate minatus? st CMOS без gag «әуе via Wt 


COMPLETE MANUAL FOR DIGITAL CLOCKS wy Jen Weiss 284 Joha Brooks 


Fa rates есет pr hobbyist wth Hsu hennes pehimc digital гі 
tnaractenshes of cloces. saldezng iechniquet Cock component dita Peets 


+ includes boudi shoubng quedes. Mesit 
соп!лрдт tips 
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fied 541 


Tuem 


Function r ки 


WIRE-WRAP KIT — WK-2- м. 
WRAP ә STRIP ә UNWRAP 

ә Toot for 30 AWG Wire 

» Rol of 50 А White or Blue 30 AWG Wire * 


% SOpcs each 1", 27. 3° & 4" lengins — ч 


pre-stnpped wire. 


$12.95 


WIRE WRAP TOOL WSU-30 
WRAP o STRIP » UMWRAP -56.95 


WIRE WRAP WIRE — 30 AWG 
251. тіп, $1.25 SON 51.95 1009 $2.95 1000% $15 00 
SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black 


WIRE DISPENSER — WO-30 
ә 50 it, roll 30 AWG KYNAR wire wrap wie $3.05 ва. 
e Cuts wire to desired ngih 
e Stnps t" of insulation — Spselly — Blus-Yellow-Whrte-Red 


REPLACEMENT DISPENSER SPOOLS FOR WD 30 
Specify blue, yellow. white or red 
includes all components, 


XR2206KA 514.95 EXA R 
С Board and mstruchons 


$1.50 | XR2242CP $1.80 


$1.98 /epool 
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Micro-Power varmon of the 
popular 555 Timer and гесу 
interchangeable. Dissipates 
115th the power and operates 
down (0 2.7 voks Parecis tor 
Эайегу ортам and CMOS cir- 
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Precision понор circuit tor 
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555 Timer with built- B-b 
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Commies Cahoot ied 
Cainmon Anode -yelka 
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Cameron Cathode: yvlice 
Commen Алое осаде 
Cannon Ande orange ” d 
Common Cathode grange. 
Comrnos Anger oie 
Common Cathoce-ceange 
Common Anode тй 1 
Common Алббе-!тС 
Common Cathode ved 
Ситат: Angde утім 
Common Алока -otainge D D 
Сотто An Mde-otanoe 
Tamron Сайд си ауре Т D 
Corman Catmode-otante t 
Соттоп Алое -tragt 
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TYPE POLARITY 

МАҢ 6650 Common Cathode orange 
МАН 8710 Common Anode 1640 D 
MAN 0730 Common Алде 100 1 
МАМ 0740 Common Cathode-red D O 
MAN 8750 Common Cirhode-red + I 
WAN 6760 Common Anode red 


Common Anode пиу = 6 
Common Cathode а 
Lemmon Cathode reg 
Common Алое. тей 
Commen Anode ied 
Common Anode-tet. = 2 
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Compe Anode 

Comman Cathode (FNOSOQI 

Commi Ante |80510) 
5082.700 4а 7 Sp Dig RHDP 
5082-7302 ак 7 50 Usi t HOP 
5089-7304 Qverrange characte: (- 9 
3082-7340 427 Sg. Dypt-teunteceal 


CLOCK CHIPS 
MS $2995 
мм! 195 
Modi) 1% 
PANTS HEE 195 
ммм eg 
3145318 99 
70 Суат 2% 
0 мма! 9% 

75 тап 4% 


941347 m LED aree 
comi EDs 5.99 
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50 PCS. RESISTOR ASSORTMENTS 
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ASST. 1 Sea 


ASST. 2 bea 


ASST. 3 Sas 


ASST. 4 Sea 


ASST. 6 Sea 


ASST. 6 See 


ASST. ? 
ASST. 8R 


$5.00 Minimum Order — U.S. Funds Only 
California Residents — Add 6% Sales Tax 


Sen 
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ELECTRONICS 


SOLDERTAIL STANDARD (TIN) 


SOLDERTAIL STANDARD (60 


WIRE WRAP SOCKETS 
(GOLU) LEVEL #3 


Includes Resistor Assortments 1-7 (350 PCS.) 
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м 56M 
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4 WATT 55 30 PCS 


14 WATT 5%. OPES 


VA WATT 5% 


$9.95 ва, 


Spec Shests—25c 
1978 A Catalog Avaiiable—Sand 41c stamp 


PHONE 
ORDERS 
WELCOME 
(415) 592-8097 


452447704 


MAIL ORDER ELEC TRONICS — WORLDWIDE 


1021 HOWARD AVENUE, 


SAN CARLOS, CA 94070 


Advertised Prices Good Thru September 
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27 

+ 20% OPED ыы. Titum CAPACITORS 
?8 23 17 ю 26 
28 n 2 Ен i 7 

28 17 3325V 3t P 
75 U 37259 » 25 

2 ІН 227211 ж и 

28 1 1025 а ^ 

28 17 15:25у 62 

WINIATURE амен ELECTROLYTIC CAPACITORS 
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MICROPROCESSOR NEN е Incredible 
ELPAC |а cru та 


8212 8-Өй Input/Output 
POWER олы — pe 
rectional ш 
SUPPLIES |5 баткен" 
System Controllat/Bus Driver 
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С5800 и 
MCBESTOAPI 128 x 8 Static Ram 
МС6820 — Periph. interface Adapter 
MC6821 Регірһ Interface Adapter 
Completely Assembled Prog. Comm. intertace MCBBIOLE 1024 x 8 Bit ROM The Prsaywtigila 103 11 сарай of recordex data to znd from auda tape without 
р б у Prog Peng interlace MCEESO — Asychtonous Comm Adapter сиса! speed requireneens for the comar and п is abla to commumese directly 
SPECIFICATIONS: - witht алое: modem and Lerma for telephone "титир жуй commurscabons. 


tot the беа! їп аб des tee pf ст®єз! a pustzmenti and et buit wih non precision, 
105-126/218-260 Vac, 47-440 Hz inpet: 2641 Sue афу avetable pans 
1004 » 1 булатыс 
2 =. "1 A © ? 14 e Data Transmission Method ——À Sam Keyap, fuli-duplek. Quil-duplex 


месіне 
! 1024 x 3 State 
Output Ripple and Noisea 20. T*6p-p.dc to 10 MHz же 
Mepyatrüutpul Isolation 100 megohm dc, 900 Vac ire e 222... Atynchrencus Seral (rerum Ip mark level requzed 
Shed Curcull Cura 35% rated curren M] 
256:4 Sunc һесетте Chanas! Frequenches . | 2025 tit ior space, 2225 He for mark 
PART NO. RATINGS Жа — = la 9 16K Толмен Channa) Frequencies . Swath selectable’ Low (normal = 1070 space. 
1270 math: High = E t 
souvis-s" WATTS =" че К к х4 = Mie : 10 601-1 1024 x 1 to Site Sipouar Ж C ың, ir „5 йыш 
% , 3 Kad с ow Powes д рел С Вони . 15 бит nominal Аднае irom ~ 
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¥30-5 5 6 А 29614 State TTL Open Conector .. Frequency reference automaticaly aayusts to 
SOLV30-12 12 3 4 29614 Stane SHIFT REGISTERS айта lor operaban between 1800 Hr and 2400 He 
VP ы CIN Nf protection tor SOLV3O-S, -12 Eo 1624 StAccumulalor Гулаг „НА Й$-232С or 20 mA сапен loop (receiver rs 
*SOLV15-5, 12 includes OVP insta - ul dem 500/512 Git Оупалис optossotated and non-potat) 
3 E" 
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10MM size trimmers -.394: Dla. | POM35 Digital Multimeter 550,05 зыта ө New ж Unit е Auto Polarity 


Рап Но. 1-9 10-24 25-49 1004 В БАЛАН е Auto Zeroing e Low Power 
1 ТЯ-11(ғаме).35 0 275 2 aet evecta. НИВ — iR Ver ion rotae .5" LED e Single IC Unit 
finansa oaasi- 100,900. 18. 20, Sk, 40K. Қ. SIM NOM. 0008, 1 тею - Model KB500 DPM Kit $49.00 


TRIMPOTS 35-Digh Potable OMM | E a Es Model K8503 5V Power Kit $17.50 
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Charger /Eliminater lest бетм а scam 10 тА ma: а eae 
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25 Pin-D Subministure r 
This |Б a 63-key, terminal keyboard newly 
OB25P(as pictured) PLUG 4 manufactured by a large computer manutac- PROTO BOARDS 
08255 SOCKET turer It is unencoded with SPST keys, unat- = 1. OTO BO 
0651226-1 Cover for 0825 P or S tached to any kind of PC board A very solid 19-кеу pad includes 1-10 keys, 
molded plastic 13 x 4° base suits most applica- „ ABCDEF and 2 optional keys and a PROTO BOARD 6 TES 
tion. IN STOCK $29.95/each ` shitt key. $10.95/each s om X1 кө Lagi i қа ч 
$1.85/100 pins $5.00 Minimum Order — U.S. Funds Only | Spac Sheats — 254 e р PB102 - 7" x 4.5" 
{minimum order) California Residents — Add 6% Sales Tax 1978 A Catalog Avallable—Send 41¢ stamp | B 3 РВТОЗ - 9" x е, 
EA PB104 - 9.5" x 8" 


$16.00/1000 pins ——— Ч — OPE AMA рв203 - 9 75 x 6% x 2% 


s | : ORDERS mmm 82035 -915х 59 x 2% 128.95 
МАМЕ ameco WELCOME Lars {includes poart supply 
E LECTR ON ICS (415) 592-0097 | шишишыши. шши PAOTO CLIPS 
ен аа аі т Куу d “ PIN dn 


MAIL ORDER ELECTRONICS — WORLDWIDE а } т M зри 4.75 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 MEE. Ju 24 PIN 8.50 


Advertised Prices Good Thru September 40 PIN 13.7 
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PUBLICATIONS 


РІС Offers Free Metric and Inch 
Gear Computer 


The PIC Design Division of Benrus 
Corp now offers a metric and inch gear 
computer in a convenient, one setting, 
pocket slide .rule. This design too! is 


capable of indicating 18 different gear 
functions instantly; inch gear data is on 
one side of the computer and metric 
module data on the other. One quick 
setting of the PIC gear computer gives 
simultaneous readings of metric 
modules, diametra) pitch, tooth dimen- 
sions and circular pitch plus pitch 
diameter and outside diameter for both 
metric and inch gears. The PIC gear 
computer contains 16 basic gear formu- 
las plus drawings which illustrate tooth 
size and configuration for both metric 
module and inch gears with 20” pressure 
angle. To send for your free computer 
write to PIC Design Div, Benrus Corp, 
РОВ 335, Benrus Center, Ridgefield 
CT 06877. 


Сігсів 605 on inquiry card, 


THE INTEL 8080 by Weller, Shatzel, & Nice 


1978 Smith Catalog Offers 
Many New Products 


More than 20 new product groups 
representing several «electronic com- 
ponent ог hardware categories аге 
among approximately 10,000 items 
featured in the newly published, mutti- 
colored, 104 page, 1978 fult line catalog 
from Herman H Smith inc, 812 Snediker 
Av, Brooklyn NY 11207. The free 
catalog includes a number of new bind- 
ing posts, Mil-Spec-Jacks, fused test 
leads, the Hook-on [r Probe with prods 
and leads, BredBlox and BredStix, Bred- 
Bord kits, miniature and projection 
lamps, power terminals, lacing cords, 
wire nuts, rubber bumpers and many 
other new items. The catafog can be 
obtained by writing the сотрапу № 


Circle 606 on inquiry card. 


New Products for the Commodore 
PET 2001 


Getting Started with Your Pet is a 
workbaok intended for PET users who 
are anxious to put their PET to work. 
This beginner's workbook is said to 
supplement the documentation provided 
by Commodore. It covers the funda- 
mentals of PET BASIC and explains its 
characteristics, limitations and useful 
features. The descriptive text is said to 
include step by step, detailed exercises 
including the expected PET responses. 
in addition to this beginning text, 
workbooks on advanced topics are said 
to be available as well as software appii- 
cations for the PET. No price was given, 
so for more information write TIS, РОВ 
921, Los Alamos NM 87544,8 


Circle 607 on inquiry card. 


New Catalog from Alcoswitch 


A complete line of miniature (7/8 
inch diameter bushing) oil tight push- 
buttons, selectors and pilot lights is 
described іп Alcoswitch's new 12 page 
catalog, publication T278. Over 20 basic 
models are listed with details concerning 
contro! function options and color 
choices. The contact blocks offered 
range from logic types to 600 VAC 
models. This catalog will be sent free of 
charge to alf inquiries. Contact Alco 
Electronic Products Inc, 1551 Osgood 
St, North Andover MA 01845.Ш 


Circle 608 са inquiry card. 


MicroAge Product Information 


Literature describing — MicroAge's 
printers, video boards, CRTs, monitors 
and keyboards is now available from the 
company. Included with the product 
descriptions is a complete price list. For 
this literature write MicroAge, 14250 
12th РІ #101, Tempe AZ 85281,8 


Ciecle 609 on inquiry card, 


THE M6800 by W J Weller 


This second volume of the Practical Micro- 
computer Programming series addresses the pro- 
blems of applications programming at assembly 
level for the М6800. In 16 chapters and more than 
100 formal examples, the fundamental techniques 
of assembly level programming are applied to the 
solution of specific problems with the 6800. No- 
where theoretical, it is a thorough and detailed 
methods text for the beginning and intermediate 
application programmer using the 6800. $21.95. 
Hardeover. 


Here is a comprehensive source of programming 
information for the present or prospective user of 
the 8080 microcomputer, including moving data, 
binary arithmetic operations, multiplication and 
division, use of the stack pointer, subroutines, 
arrays and tables, conversions, decimal arithmetic, 
various 10 options, real time clocks and interrupt 
driven processes, and debugging techniques. 

This 306 page hardcover book is well worth 
its $21.95 price and should be in every 8080 or 
2-80 user's library. 


Е li i VS М 25 Route 101 West 
Peterborough, NH 03458 
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For your convenience in ordering please use this 
page plus the order form on p. 111. 


Dial your bank card orders TOLL-FREE: 800-258-5477 


Circle 38 on inquiry card. 


OPTIBAL 
АРЕН TAPE READE 


Simply connect the OP-80A Paper 
Tape Reader to any 8-bit parallel 
port and puli the tape thru (0-5,000 
cps}. A custom optical sensor array 
eliminates read errors found in 
lower cost units. (This is the one 
that works!) Complete with manual 
and interface cable. $84.50 Kit and 
$99.95 A & T. 


Oliver Advanced Engineering, Inc. 
676 W. Wilson Avenue 
Glendale, CA 91203 
(213) 240-0080 


Circle 291 on inquiry card. 


TIS 


WORKB8OOKS FOR THE COMMODORE РЕТ 2003 


Gelling Siarted wiih Your PET WB-1 $4.00 
Covers the fundamentals of PET BASIC: calculator 
and program mode, data input and Output. data 
representation, program storage on the cassatte. 
PET String and Array Handling WB-2 $3.95 
Covers siring and substring search, concatenation, 
replacement and manipulation. 

PET Graphics WB-3 $4.95 
Covers use of cursor control and special graphics 
symbols to draw plols, histograms, and sketches. 
РЕТ Cassetie 1/0 WB-4 $4 95 
Covars OPEN, CLOSE, string and numeric data files 


Miscellaneous PET Features WB-5 $3.95 
Covers ihe clock, random number generator, upper 
and lowarcase alphabetic characters, saving memory 
apace, atc 


Don't be "lion" around! 
Order NOW! Send check or 
money order today 10: 

TIS 

Р.О. Bax 921 

Los Alamos, М.М. 87544 


Money back guarantee 


Circle 374 on inquiry сага, 


OHIO SCIENTIFIC 
* COMPUTERS >< 


SALES & SERVICE 
Business / Home/ Hobby 


Hardware & Software 
—— SEE 0.5.1. NOW! — 


METRO D.C. AREA & MARYLAND 
The Math Box, Inc. 


(301)277-6828 
CENTRAL VIRGINIA AREA 
H/B Computers, Inc. 
(804)295-1975 


Circle 217 on inquiry сага, 


| WITH YOURTR S-80uevi BASIC) 
(амо OUR МАҢ / 80 INTERFACE 


„2 OPTO- ISOLATED INPUTS 

* 6 LOGIC INPUTS (TTL COMPATIBLE ) 
“2 RELAY OUTPUTS (EACH 110V.3A) 

*6 LOGIC OUTPUTS (TTL COMPATIBLE) 
* INTERNAL POWER SUPPLY 
"CONNECTS DIRECTLY TO PORT EDGE 


FREE! 
55 DATA PACKAGE WITH APPLICATIONS, SOFT- 
WARE АМО EXAMPLES INCLUDED WITH EACH 
ORDER 


7 TELESIS LABORATORY 
CHILLICOTHE. ОНЮ 4560! 
WesterChorgs and VIDA Ordero Accepted 
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"" ORTCH-A-PULSE II 
= LOGIC PROBE 


a 
p 


10 Nsec SPEED AT 3.5 to Ф, 


15V LEVELS | $39.95 ^ 


Compatible with 
RTL, OTL, TTL, CMOS. MOS. and Microprocessors 
unng а 3.5 to 15У power supply. Thresholds automati- 
cally programmed. Automatic resetting memory. No 
adjustment required, Visual indication of logic levels, 
using LEDs to show high, low, bad level or open circuit 
logic and pulses. Highiy sophisticated, shirt-pocket 
portable Iprorective пр сар and removable сой cord). 
Eliminates need ісі heavy test equipment. 
1 538.935 A definite savings in ume and money 
М газаб! add for engineer ond technician. 


(7. UU ELECTRONIC 


Box |2299 Sin Diego, CA 92119, (714) 447.1770 


Circle 26 on inquiry card. 


LIMITED OFFER THIS MONTH, 
WHILE SUPPLY LASTS! 


ALL NEW! 


Mini Discs $3.70 ea. in boxes of 10 
А. Horizon — 2 
B. Centronic 779 


C.  Hazeltino 1500 
D. Hazeltine 1400 


A, B& D: 


A, B&C: 
$4,995 $4,895 


We also stock Imsai, Seals, 
Okidata, ADM-3A, Xitan and 
Cromemco. Mail order only. 


TORA SYSTEM LIMITED 
29-02 23rd Avenue 
Astoria, NY 11105 

(212) 932-3533 


Circle 377 on inquiry card. 


! !PHIDECK OWNERS ! 1 


We Have The Solution То Your Tape Speed Problems! 


**** ROTA-STROBE **** 


Variations in tape toeed between PHIDECK drives it the 
primary reason tapes recorded on different drives hy you and 
your lrisads cannot be read. 


И you pr your frends have trouble reading each otters 
cassettes due to different таре toeeds-— 


H you lack the expensive test equipment required tc properly 
check and adjust tape tpeed —— 


Then you need ROTA-STROBE. 


With ROTA-STROBE you can check tape speed in seconds 


without removing the tape drive cover. 


With ROTA-STROBE you па longer need expensive counters 
or oscilloscopes to check and adjust Tap? speed, 


ROTA-STROBE is designed to work оп PHIDECK (їз 
menulactured by Triple | and sold by THE DIGITAL 
GROUP, PERIPHERAL VISION end others. 


To get your ROTA-STROBE, send $4.50 10 EMERGE 
SYSTEMS, P.O. Box 2518, Satellite Beach, Ft 32937. 
No C.0.D. orders accepted. 


Order additional ROTA-STROBES for your iriends and club 
members, Allow time for personal checks to clear 


We are dealars for THE DIGITAL GROUP 


Circle 131 on inquiry card. 


SUPPLIES 


ges 
= | 


= FLOPPY DISKS, MINI OR 
STANDARD MEMOREX DR ЗЫ 

* JM DATA CARTRIDGES 
DC30QA, DCIOGA 

> JM DIGITAL CASSETTES 

* JM OR MEMOREX AUDIO 
CASSETTES, 6-50 

* 3M DISK CARTRIDGES 

WE OFFER: 


* COMPETITIVE PRICING 


+ IMMEDIATE DELIVERIES 
{Апу Quantity! 
* UNCONDITIONAL GUARANTEE 
BETA BUSINESS SYSTEMS 
8359 VICKERS ST., 6G 


SAN О!ЕСО,СА 92111 = 
E (714 565-4508 ее 


Circle 33 оп inquiry card. 


IS YOUR COMPUTER 
DULL? 

Is he hung up in the same old 
loop? 
Is he sorting and searching his 
life away? 
Turn him on to computer 
humor! 

Bring out his hidden talents 
with a sophisticated selection 
of BAUDY JOKES AND 
BYTING WIT! 


Let your computer comic de- 
light your friends with a dazz- 
ling display of wit and whimsy! 
Your computer will have the 
last laugh! 

Shift $5.95 into our register for: 
LAF-TRAK 1 (on cassette) 


type and memory size. 


Circle 208 on Inquiry card. 


SOFTWARE 


198 


Text Processor for the 
EPA Micro-68b Computer 


TEXT is a word processor which exe- 
cutes on the EPA Micro-68b computer 
with the following equipment: IG K 
bytes of programmable memory, one 
floppy disk unit, one video display ter- 
minal and a printer. TEXT accepts lines 
of source text interspersed with lines of 
format control information and formals 
the text into a printable, paginated docu- 
ment having user designated style. Some 
of the capabilities of TEXT include: left 
and right justification; automatic word 
hyphenation; page headings; page foot- 
Ings, including page numbers; indenting; 
centering; single, double or triple spacing 
of lines; footnotes and bibliography 
references, 

The most important feature is that 
the text stream is free format, which 
means that the typist, with the aid of the 
EPA TEXT Editor, can type the dacu- 
ment text in any convenient format and 
TEXT will format the output as desired. 

For further information contact 
Chuck Bennett, Electronic Product 
Associates Inc, 1157 Vega 51, San Diego 
CA 92110,2 


Circle 575 on inquiry card, 


A New DOS for Poly 88 and North Star 
Disk Systems 


The Lazy Man's DOS (disk operating 
system) for Poly 88 owners with North 
Star Disk Systems has been announced 
by Cardinal Products, 1600 Tilden 51, 
Wichita Falls TX 76309. According to 
the company, control character com- 
mands let you quickly and easily load 
and start BASIC, jump back to DOS, 
restart BASIC cold (initialized) or warm 
{retaining some user program data), 
list directory while in DOS or BASIC 
and bring up front panel mode at апу 
time. List scrolling can be controlled on 
a line by line basis. The control Z Is 
released for use in the BASIC editor. 
Delete key backspaces and erases а 
character at a time. The Poly 88 real 
time clock interrupt system may be 
left connected, Diskette and instruc- 
tions are $15.95.8 

Circla 576 on inquiry card. 


Multitasking Executive Added 
to Microbench Software 


MTX-11, a multitasking executive for 
РОР-11 and LSI-1] computers, is the 
latest addition to Microbench software. 
The MTX-11 is said to execute multiple 
tasks on an interleaved basis with soft- 
ware priorities determining which task to 
execute if competitian exists for praces- 
sor and system resources. 

The MTX-11 is priced at $1395 plus 
$100 per processor and is available from 
Virtual Systems Inc, 1500 Newell Av, 
Suite 406, Walnut Creek СА 94596,» 


Circia 577 on inguiry card. 
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Compiler BASIC Does Business, Contra! 
Applications on Microprocessor Systems 


Software Dynamics BASIC, а compil- 
er version of the programming language, 
is now available for 6800 microprocessor 
systems. Decimal arithmetic, formatted 
output and file iO is said to make SD 
BASIC ideal (or microprocessor business 
applications such as payroll and Inven- 
tory. High speed binary arithmetic, 
transcendental functions, assembly lan- 
guage interface and the performance 
resulting from compiling BASIC programs 
makes SD BASIC a tool for building 
process contro| programs, According 
to the company, the software is cur- 
rently available on American Micro- 
systems MDC, Smoke Signal Broad- 
casting BFD-68, SwTPC DOS and Wave 
Mate microcomputers. The IO Interface 
Package concept allows you to custamize 
SD BASIC to your DOS system. Further 
information can be obtained from Soft- 
ware Dynamics, 18914 5 Laurelbrook 
РІ, Cerritos CA 9070].m 


Circle 576 an inquiry cart. 


Software for the H8 


Two tapes are available for the 
Heathkit НВ computer from a newly 
farmed company called Ed-Pro Ine, 
6580 Buckhurst Tr, Atlanta СА 30349. 
According to the company, one of the 
tapes contains а collection of 11 game 
programs, while the other contains 
personal finance programs far check- 
book reconclliation, budgeting and cal- 
culation of interest for various kinds of 
loans and investments, Tapes are supplied 
with complete program listings and user 
instructions. The lapes sell for $20 each 
{with a 10% discount if both are 
purchased]. m 

Circle 580 on іппыму card. 


Assembly Language Development 
System for 8080 and 7-80 


The Program Development System 
(FDS) is an assembly language develop- 
ment sysiem for 8050 or 2-80 micro- 
computers with at least one disk drive, 
PDS is sald to include a unified assem- 
bler/editoar, a macro assembler com bin- 
ing the features of a relocating linking 
loader, a string oriented lext edltor, and 
а trace debugger/disassembler. The as- 
semblers favor ihe Intel instruction 
mnemonics treating the 4-80 superset 
as a logical and syntactical extension. 
Source modules are available for floating 
point aritmelic, floating point IO, trigo- 
nometric functions, numerical and alpha- 
betic soring, maix inversion, fast 
Fourier transform, and а Full function 
expression evaluator. For further infor- 
malion contact Allen Ashley, 395 Sierra 
Madre Villa, Pasadena CA 91107,8 


Circle 579 on inquiry card. 


Data Base and Query System Responds 
to Pidgin English 


It is said that your home or business 
computer can manage a data base of 
stored information and respond to your 
queries іп pidgin English, using a new 
microcomputer software package called 
WHATSIT. The system runs in BASIC 
on a modest personal computer yet it 
brings the power of a data base manager. 
Data is stored and retrieved by typing 
pidgin English requests. Indexing and 
disk space allocation are handled auto- 
matically. The Ше structure is never 
frozen but develops automatically 
through normal use to adapt to user 
requirements. Stored information is 
automatically cross-indexed under апу 
desired headings, and headings may be 
added or changed at any time. Available 
in North Star BASIC, the system runs 
in 24 К of memory. It is offered with 
three ready to run programs on a minl- 
disk for $75. A manual written in non- 
technical language is 525, It is available 
from Information Unlimited, 698 W 70 
5 Private Rd, Hebron ІМ 4634 1.a 


Сігсіп 583 on inquiry card, 


Communications Software for 
LSI-11 Announced 


The RT-11 compatible saftware driver 
for the Mighty-Mux 11L, direct memory 
access [DM AJ serial line multiplexer, has 
been announced by Educational Data 
Systems, Inc, 1682 Langley Av, Irvine 
CA 92714. 

Providing efficient ТО far any RT-T1 
based 51-11 system, this new package 
simultaneously supports іші duplex 
asynchronous IO ta as many as 128 
ports on the multiplexer. Control re- 
Quests are provided ta determine port 
status, set port characteristics (bps rates, 
parity, etc], assign logical and physical 
port mapping, and abori ІО requests. 

For stand alone multiplexing opera- 
tions, modules are provided which may 
be linked directly to an applications 
package. This avoids the intervention 
and overhead of the RT-11 IO subsystem. 
À second configuration loads the pack- 
age as a standard RT-11 driver. 

The driver will function with any 
МО? system and is provided at no charge 
to users of the Mighty-Mux 11L,e 

Circle 582 on inquiry card 


Software for Users of 
North Star BASIC 


А series of programs for users of 
North Star BASIC is available on North 
Star diskette with user instructions. 
Ward processing, investments, inventory 
and other business oricnted programs are 
offered. A complete catalog of North 
Star software is now available, including 
not only California Software material, 
but programs available from firms around 
the warld. For further information con- 
tact California Software, POB 275, 
El Cerrito CA 94530. 


Circle БЕТ on inquiry cara 
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2522 BUTLER ST. 


| RONDURE COMPANY > ха ұре Computer room 


ASCII SELECTRIC DATEL SELECTRIC (IBM Selectric Mechanism) 


Printer Mechanism: Heavy 
SPECIAL SALE duty input/output, Series 


$875.00 745. 
Weight: 120 lbs. Dimen- 
sions: 29''Hx35'"Wx33"'D. 
Print Speed: (14.8 charac- 
ters per second) 

TESTED WITH Platen: 15" wide, pin feed 
NEW or form feed device option- 
ASCII al (132 print positions). 

Parallel o 
| ELEDPRONICS Gharscters par second ac- e Half Duplex 
A E cepts 7 bit ASCII parallel ө132 Print Positions, 10 
TOME w/strobe & prints on Selec- Pitch 
tric. The unit still works as 


ASCII Selectric with ASCII рагане! electronics, а fyPewriter іп off-line Used $395 
Immediate Detivery—Shipped from inventory. : se 


Specifications: 

eSize: 21" Wx21"DxB"H. 

кенет input 115 Volt 
2 


einferface: 5232 

e Weight: 54 Ibs. (Shipping 
welght 65 105.) 

@15"' Carriage 

Ф 15 CPS 

e Correspondence code 


NOVATION DC3102A "m 
TI 990/4 . *MINI-FLOPPY DRIVE 
Used Single Board 16 Bit Micro 
Working Computer 


NEW $250.00 


NEW PRICE 


USED MODEMS & COUPLERS ж чю 5325.00 ea. FLAT PACK ACOUSTICAL 
$150.00 | NOVATION TC102 (Acoustic) $45.00 | MODEM PICK-UP 
AJ 233 (Acoustic) ................... $25.00 Model SA-400 Useable with most modem 
B SN салып CF 318 (Hard Wire) ................ $25.00 chips/kits 


300 Baud Used — $17.50 (w/prints) 


ORDERING INFORMATION: SHIPPING INFORMATION: 

We ship the sames day we receive a certifled check or money order. Modems: $2.00 each; 2 for $4.00 UPS. 

Texas residents add 5% sates tax. Piease call if you have a question. Large Items & Parts: Specify Frelght or Air Frelght Collect 

Write for our CATALOG of many parts, terminais, printers, etc. Foreign Orders: Add appropriate freight or postage. 

АП items subject to availabillty. Y our money returned If we are out We now take Master Charge and Visa orders, Specify full number, 
of stock. bank number and expiration date. 


ATWOOD ENTERPRISES 
KITS | WATCH 


S 79.95 4K RAM Available assembled and tested $89.95. FOR OUR 
NEW BOARDS: 


40 line discrete display board 


40 line switch input board 


— --- a — — — — — — — — — ee ---- -------------------------- 


40 line new data board 


--- --- --- --- — — ——— —À — — Á— — — — — а. — — — — — — ы [— 


PROM PROGRAMMING «5^, | 


PP Raab ай Өлі жем Pc RL DEED dien fece em tbe EEL Е Coming Soon 


$129.95 SERIAL 1/0 "Рае | 
MOTH ER BOA RD MAKE CHECK OR MONEY ORDER PAYABLE TO: 


8SLOT 44 PIN BUS Kathryn Atwood Enterprises 

50 Pin Edge Connector P.O. Box 5203, Orange, CA 92667 
Mother Board $20.00 ea Discounts available at OEM quantities. For orders less than $25 total, add $1.25 
Connectors 2.50 ea for shipping. California residents add 6% sales tax. Estimated shipping time 2 


Card guides for above $10.00 per set. days ARO with money order. For checks allow 7 days for check to clear. 
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What's New? 


SOFTWARE 


Photo 1. 


Apple BASIC Instructions. . . 


rar 


We recently recelved copies of the 
new Apple ff BASIC Programming 
Manual, written by Jef Raskin of Apple 
Computer Inc, 20863 Stevens Creek 
Blvd, Bldg B3-C, Cupertino СА 95014. 
The manual measures about 6 by 8.5 
inches (15 by 22 cm) with 125 pages 
bound within its covers. The book (see 
photo 1) is intended to be a working 
manual for familiarizing its reader with 
the Apple |! computer. Whenever 
necessary, internal graphics include 
representations of the machine's Кеу- 
board highlighted with a green color to 
emphasize a point being made. Listings 
of computer output are often printed in 
green, as produced by a matrix printer. 
When a full screen image is represented, 


Software for the 
North Star Disk System 


According to Its developers, the 
Comprehensive Mailing List Program 
Package, #ML-1NS, is a modular pro- 
gram set which enables the user to start 
and maintain one or more mailing lists. 
Operations include: add, delete, search, 
sort, auto-sort, and sequential printout. 
Features inciude: user selectable defaults 
for ease of entry, user selectable number 
of labels across page for different printers 
and label sheets, and user selectable 3 or 
4 line address for each independent 
entry. The software is available with 
documentation and diskette for $25 
from Williams Radio and TV Inc, Com- 
puter Division, 2062 Liberty St, POB 
3314, Jacksonville FL 32206.w 

Circle 598 on inquiry card. 


200 September 1978 © BYTE Publications Inc 


it is typically printed on the matrix 
printer and reproduced photographically 
as white on black to emphasize the 
image of a television screen. Full color 
reproduction is used for the several 
pages where actual Apple ІІ output to 
a color TV is shown. 

The manual begins with an intro- 
duction on the basics of the hardware 
and its interconnection. There is a 
description of the built-in 5 K integer 
BASIC. The introduction concludes 
with operation of one of the standard 
games supplied on cassette with the 
machine, Breakout. The next chapter is 
entitled Beginning BASIC, which in turn 
is followed by Elementary Programming. 
The formal presentation ends with 


Strings, Arrays and Subroutines as the ' 


last chapter. Several appendices com- 
Photo 2. 


ЕЕ 
әдетте езе. кә 


к 


plete the book. Photo 2 illustrates 
several points about the Apple /1 BASIC 
Programming Manual. First, note the 
light type and the heavy type in the 
photograph. The lighter printing is green 
in the original, the heavier printing is 
black. Second, there is Jef Raskin's 
inimitable sense of humor which makes 
the manual an enjoyable experience. 
Look at page 24 of the Apple li BASIC 
Programming Manual at a local computer 
store for one of the most elegant madifi- 
cations of a standard ryping test string 
ever seen. (The string begins "THE 
QUICK BROWN FOX ... and in its 
original form is known to everyone, 
but in its modified form shows a certain 
humorous familiarity with the urban 
geography of the northeastern United 
States.) 

While not a reference document by 
intent, users of Apples will find much 
information and a verbal delight in the 
form of this BASIC manual by Jef 
Raskin. ..CHe 
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EMPL Interpreter for 8080 


EMPL is a micro version of APL for 
the Intel 8080. It resides in the first 
5632 bytes of memory. EMPL has 
numeric and character vectors, user 
defined niladic, monadic and dyadic 
functions, 22 primitive functions and 
nine system commands. It can be run 
either in the ASCII or APL character set. 
The range is +32767 and double byte 
integer arithmetic is used. EMPL comes 
with a user's manual that includes infor- 
mation on implementing it on any sys- 
tem using Z-80 or 8080 processors with 
at least 8 K of memory, EMPL is $10 on 
Tarbell cassette; $20 on paper tape, 
North Star disk, CUTS cassette, or MITS 
cassette from Erik T Mueller, Britton 
House, Roosevelt NJ 08555. а 
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Utility Package for North Star 
Micro Disk System 


A complete disk utility package for 
the North Star Micro Disk System is now 
said to be available from Micro Logistics, 
POB 922, Madison Square Station, New 
York NY 10010. PKGUT1 on diskette 
includes the following four 8080 
machine language programs origined at 
0: Packit: packs and unpacks disk files 
so you can get more storage per disk; 
Changit: prints, dumps and/or changes 
data in disk files up to a global level; 
Sortit: a generalized sorting utility; 
Compit: file comparison utility which 
wil! compare disk files sequentially or by 
key and display differences. Diskette 
with full user's documentation is nriced 
at $80.a 

Circle 600 on Inquiry card. 


FREE PROBES FREE PROBES FREE PROBES 


Wu  Mechanpanbs безет 4 Charger Uan 


ER landi ors о PROBE % 
LM40A 4dig .1% DC....... E = Time Base = 1 mictoses у РРР PROBE 1% with ine 


LM4A 4dig .08% DC ...... $250.00 
. a batteries and charger in-| | ip MAGAZINE 
[—L-D ШЕ нщ 1.24 26-49 60-99 100-249 250.999 1K-5K 
—— 4 DC Volts, AC Моне, Оћте алау : 2725. из ?3°D. 3 pounce. 38 35 27 23 
. ЫД larity, decima! and overioad ; MENS 1% 3 38 36 32 
indicati ion аған М5-216 Dual Trace Version о! MS-15 $ 435. 83 42 39 35 
Rechargeable batteries and charger 751 j 
* Measures DC Volte, AC Volts, Ohme and п 63 . 54 47 
Current | 80 . .70 63 
* Automatic polarity, decimal and overioadi tee mtg mem titre ВЫ n à 90 ij 80 70 
Indication | р 
a No zero adjustment and no tull-ecale ohms = А. ‘ 90 | 78 68 


. re — — NiCad batteries; also АС 28 ріп 1.10 А 90 84 
| Б үз ; 40pin 1.50 1. 1.30 1.20 


Sockets purchased in multiples of 50 per type 
may be combined for best price. 


; All sockets are GOLD 3 level closed entry ° End and side 
Purchase any of the LM series зы stacable. 2 level, Solder Тай, Low Profite, Tin Sockets and 
Meters and buy the LEATHER CASE ет Dip Plugs available. CALL FOR QUOTATION 


возат ша. 
реп an оча ovesie — COMPUTERS 
Ce «кәделі - 
> G Горите Quasi Saad т?) өк "T 
8800V 3577 9 5” x 4.5 LI 
Universai Mictocomputer/ processor 814.5" 
3682 А, hr 5 $1 0.30 


ЖТТ” Bu Blugboard use wth S 100 би Cam 


€ чат eeun en UO Cram |? Ps Ч piele with Peat sink & hardware 53 x a a 3671-26.5" 24.5" 6 
2 Yo e лы ет 694 бл „сми (pO 
Жер ns HSM — Hi-Densiy  Dual-In-Line .65 amt gér vti I: 125 

eryr Price: 8801-1 Fiugboard for Wire Wrap Gen. Purpose 0.1.Р. 3862-2 8.6” x 4.5 centers-Attached connactor-is 
MAP m 30 =" Same as 8800V excepi piam, ess power With Power & Grd. Bus Boards with Bus Pattern $11.45 этиб, em өле бе 
азу тумауы $29 50 Epoxy Glass 1/16" 44 lor Solder or Wire Wrap. Р pattern plugboards (07 System $25.00 
MAT Le acne tt % : 156 Epoxy Glass 1/18" 44 IC's Epoxy Glass 1/16" 3690 6.6" 22/44 pin 158 
pin con spaced 156 44pincon spaced .156 2. 512.00 


ine ДТ? BoARD 


.042 dia holes on 


"d 0.1 spacing for IC's 1 8K 450 ns 
m шы. _—- / т SOCKETS 


бараар 4565: 2149 4134 | 3 «пете wire ү р p О М 14 - G3 100 for 
169Р44ХХХР 4 x17 51 з. o FACTORY PRIME —À 


Ret $10.00 EA. кы 


| я Мф a) шамын са 
453857 10 1 fem cem а пва рч oA 25 * Call For 50 of each for $32. 00 


4.6017" Қ қ . › . 
8.5317" ў 89 | IA Price Sockets are End & Side stackable, 
d 


LIQUID CRYSTAL DIGITAL 
CLOCK-CALENDAR Perlectiy OGatanced, fluorescent 


* Foe Auto, Home, Ottica Hyg with protist on magneher 


* Small in ste (2x2 ex W) шта For pots, techn! & hobbisi 
Мәз Фе сёз! prbtec tee ahade mat 


3 фер! lees 47 нмеһ 44" 
мод 1809 OF 4 
2 MODELS AVAILABLE “шт 
160101 potable model runs Әб self-contained B 
batteries ‘or Getter (han à year 95 ы res Ran 
= ji $44 Chest бете 


LCD 102 sune on 12 Von system ang te back 
сала шына 


Pied 
* LCD 161! e LCD 107 
poss (Фосе 


* Cheer арға viend ter 


|87 LED ALARM CLOCK | s manimae mi SPECIAL 
| | oni Б m" “5514452 100 (ог "14" 
4420 LEO Alarm Clock uses 3*5 . 4 
MICRO-KLIP Lesser! Өш # LED Display wilh AM/PM | { MA1003  - ^ —; 16С$2100(ог'1в'* 
for 042 dia. holes (plenas T тын; and am Direct swag " | = o m 


{ail boards on this page) was PIN to PIN interface wilh 11998A ae gue САВ CLOCK c ctr ai 
T42-1 рар 100 3 1.50 Li 1C Just add switches. AC Supply и) - "hey tow cost OIP sockeis will accept 


142-1 рар oA -^— Ашт Display and | C. оту ) | -e сейл Fluorescent Display m both atandard width pluga and chips. 
карым аным 1% re В 7.95 r 21515. 00 tal Timo Base Asseribled, jus! ad gen eh E a айы а өн 
я A pine $ or switches and 12 VOC. These sockets аге end atackable 


24 PIN DIP PLUGS 
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OOStU$ 34O2SINIM 3 FIDVYLIVIG SLC SIW SIN 
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49118 West Rosecrans, Hawthorne, СА 90950 


WRAP POST 
4ай bostds on быз pags) i Terms VISA. MC, BAC, check, Money Order. C 0.0.. U S. Funds Only CA residents айй 6% sales tax Mim- 
Im 62 wo s22 mum order $10.00. Orders 1655 han $75.00 include 10% shipping and handling: excess relunded. Just in case 
“% sum \ .. Dlease include your phone по = "Sorry, no over the counter sales” Good thru Sep.1978 


v т ja $1499 ' Seng for our latas! brochure phone orders welcome (2 1 3 ) 973- 4876 CEM and Institutional inquires invited 


FHEE PROBES ҒНЕЕ PROBES FREE PROBES 
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What's New? 


SYSTEMS 


Compact Yet Versatile 


The ZMS-70 contains a microcom- 
puter system with up to 64 K bytes of 
memory, a 15 inch diagonal video dis- 
play, an extensive keyboard, a telecom- 
munications interface and 143 K bytes 
of on line disk storage. An optional 
internal hard copy printer interface and 
external printer is also available. The 
system is said to include an extensive set 
of software for both application program 
development and the day to day opera- 
tional use of the system. This software 
comprises a general purpose disk based 
executive, a file manager, and a com- 
plete assembly language development 
package. In addition, a full set of test, 
diagnostic and utility programs are pro- 
vided. Price is less than $5000 from 
Zentec Corp, 2400 Walsh Av, Santa 
Clara СА 95050. m 
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Sirius Il Complete Computer System 


The Sirius || computer system fea- 
tures two processors: the Mostek 7-80 
for main computations and a Fairchild 
3870 that handles all keyboard and 
video interfacing, Also inctuded аге 
32.768 K bytes of programmable mem- 
ory, an К5-232 interface for ІО, 8.192 К 
bytes of programmable read only mem- 
ory with a 1K byte monitor supplied, 
minifloppy disk drive, a 64 key key- 
board with alphanumerlc and graphic 
capabilities, and a video interface. Other 
features include a full disk operating 
BASIC Interpreter, monitor and software 
programs ranging from home manage- 
ment, persona! finance, educational 
learning programs and process control to 
business software and games. 

The Sirius || sells for $1850. For 
more Information contact Digital Sport 
Systems, 7th and Elm Sts, West Liberty 
JA 52776. 
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Desktop Computer from Cabinet 
to Complete System 


; è 


This UC2000 5-100 based computer 
is presently available in five system con- 
figurations ranging from empty main- 
frame card rack to complete system with 
processor, memory, multiple floppy disk 
and printer. The console is provided 
with a 12 MHz 12 Inch video display, 
8 card slot mainframe, 18 А power sup- 
ply, axial blower and various keyboard 
options. All subsystem modules are plug 
connected for easy maintenance. À 230 
V 50 cycle power option is available and 
EMI filtered power connector is standard 
equipment. DB25 type connector slots 
are provided on the rear panel for perl- 
pheral interfacing, Although the com- 
plete systems B through E are supplied 
with a microcomputer using the 8080 
processor, any S-100 compatible com- 
puter can be used in the А system ver- 
sion. Extensive software is available for 
the 8080 system. Prices start at $995. 
Contact Infinite Inc, 1924 Waverly РІ, 
Melbourne FL 32901. а 


Circle 591 on inquiry card. 


202 


А New Desktop System 


This new microcomputer system, 
designated System 88, is designed for 
professional and small business prob- 
lem solving. The hardware consists of a 
main unit, upper and lower case key- 
board with control keys, and quick up- 
dating video monitor. Hardware features 
include full eight level vectored inter- 
rupts and full graphics. The main unit 
uses an 8080 processor and accommo- 
dates from one to three minifloppy 
drives. The system includes complete 
operating software on disk plus word 
processor, BASIC and assembler. Soft- 
ware features include: system software 
with a file system and built-in applica- 
tion aids; BASIC on disk that has multi- 
dimensional strings and numeric arrays, 
MAT statement, PLOT statement to sup- 
port graphics, program CHAINing, vari- 
able cross-reference listing by line num- 
ber, Inverse trigonometric functions, ar- 
ray functions SUM, PROD, MEAN, STD; 
text editor; integral RS-232 printer in- 
terface; and complete macroassembler 
on disk. The main unit of the System 88 
has a walnut cabinet with а brushed 
aluminum front panel. Price for the sys- 
tem, excluding printer, starts at $2795, 
Contact PolyMorphic Systems, 460 Ward 
Dr, Santa Barbara CA 93111.8 
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PARTS & SEMI“ONE CENTERS” 


Description (Order by Cat. Mo. in paramthesis) ACÉÁALE 
Order , “ » 
а Бре CHANNEL CB SELECTOR, w/hnob, tor PLL circutts (v88BOAB)...... EET аме 1.01 Wy Cat. TT - 
O 1.23 CHANMEL CB SELECTOR, u/kasb, tor PLL А xtal (»8$8044)....... 922... LOO 20 ter 01 Wo. $1985 L 5 АТ CENT CIBLE PRICES 
Н LE POP OPTICAL LIDIBES, plane-convex, 2” dia, plastic (1086049) 2 ter 1.20 ATypeMo. — Esch 
п 10-IC "DICE", micrescepic circatts, taeches theory («98 2 her 1.20 
o 6-8? Hé. FE SPEARER, fui range, fer car-a-heme (7 2 lor 4.08 г $7485 
п L-LED WATCH GUTS, men's, how good! We don't hnow (195828 2 fer 1.96 D 8K7470 
O 1-0МР TUNER, solé etate, ctandard type (7002927)... К a tee Loi с 607471 
о ІШЕ DWITCHES, езгі pep etries [#991496]... 1.00 20 fer 1.01 с 8N7472 
п & TANTALUM CAPACITORS, 6.8 uF 38V, dipped [88 1.00 8 lec 1.01 с 807474 
п PANCAKE PHOTOCELLS, $00 to 15K ebma (7082039). 1.00 10 fer 1.04 с 887418 
а L-EOQKMZ MARKER CRYSTALS, epprex for marker gon. 1.95 2 ter 1.04 n 607480 
п L-MOTHERBOARD EDGE CONMECTOR, 106 pins, .126" (1982907 кө 2 her 3.51 с 607482 
с 1-44-Р1И EDOE CONNECTOR, .156" spacing (40$2963]........ ЕК” 2 ter 1.%4 о 607433 
п L-METER, БОМА. 1" square, 204b |>%8Ҙ708).......................... КЕП 2 dor 1,20 с 607486 
п LEPET RELAY, пеген, ёфеп 12-24 ҰОС, 1280 shims, dip strie (7888175). ‚1.00 2 lor 1.01 n 607484 
п L.VEEDIR ROOT COUNTER, 000-608, resettablo, раво! mt. (9830811... 1.48 2 ler 1.50 о 97489 
п 2-DUAL САТЕ MOSFET, sim. to 34200, 34187, ler AF А Mixer (sso. 2.1.00 4 lor 1.01 с BN7490 
п LLCO YRERMAL INDICATORS, 68-1089, 7x1", (iexiíblo |4848198).. 1.00 & lor 1.01 n SH7481 
р 1-30YBTICK, teur LOOR with kaob (498380&A]. . ........ AS Zier 4.06 5 607492 
п 1-ЕЕСО THUMBWHETL SWITCH, BCD, 0-7 («352870A)........ РЕТ rne о BNTA93 
n 1-PLEBRET TY BIDEBAND FILTER, ler chon, 3 or 4 (1883978... А " 2 ter 1.94 с 507494 
n £6y Mi-CAD CHARGER PAN, plug-in, 128ma, 128 VAC pri (ғ944094).. А 2 ler 1.50 n 847493 
t) 20-CATA ENTRY PUSH-AWITCHER, ары, aarm орға, for heybeards (4988278j.. 40 Ine 2.01 n виугва 
с 78-00740 ТП, GC, uateeted БОХ + yield, фер trpeo (#@Ё2418].. 150 hr 2.01 с 87408 
а LOO-MINI DEP ICa, linesrs, untested 5014 теі, рер types (1682243) 180 ler 201 o $474101 
а 30130500 AUDIO IC's, 2 тена on-a-dip BOt yield [985284]. ........... 40 ler 2.01 о 8М745412 
о TE-LIMKARS, OF AMPH, untacted 5052 уі, ampa-dips-minidipa (290241 168 ber 2.05 в ®М74114 
о 100-TTLs А LINEAR MIXED, with 74009, 5054 yield (19824311. 200 ter 2.05 о SH74121 
n k- IGYSTICK, tws 10K pets, ter computers, TV games |= 885037) ile 196 о 94874123 
б L-BTRACK TAPE HEAD, with ping’ n' cord (r 063468]. cree 2 fer ZBL n $474128 
п LM-PiEFORMED DISC CAPACITORS, marh-d values, (982608)... 300 fer 2.01 2 итім 
O 19- TRIMMER CAPACITORS, mica compression, Bieten, авн. 1983114 120 far 2.01 о 0474140 
а @ YELLOW JACKET MYLAN CAPACITORS, masked, рер valuas | 833478) 180 ter 2-01 о $474145 
п LED-OLASS ZENERS, 400 MW, extested, better than BOX yield (882740) 300 far 2.01 
n FeCANBOAFILM RESISTORS, М, V» watt, 8 А LOK, marked, ansta («ӘАЗЕМ!.. LEO ler 21.01 
а ZB UNMARKED CAPACITORS: pelretrrove, melded; ев stia (+0208) toa lec 201 
n micro, gises, rewers r Ы ане “ РП 
п С SOCKETS, 14, 18 pla, solder іші. |40534211..................... 18 ter 2.01 P - " 
п 100-184148/914 EWITCHING DIODER, восе plaid. Üntestadi (88241 . 200 fer 2.01 . OP AMPS AT CENT CIBLE PRICES , 
п қы TRIM POTENTIOMETIRS, thumirwheet, pcrewdstrer чүл, ОЗЕН... 200 uw зі Wise vode: ТОГО 220 Power Tub. V- Mini dip. K -FO-3. H - TO-5, ери, 
c LHH VOLUME CONTROL, gasi'd value, dasla, singles іг e. ler 
0 1-4" CABLE TIER, plastic, Hike “Ty-wrap” (4988218) 206 180 lor 201 d pete " S 2 үзі Oats Emh 3m BM Exca ped 
п 1O-CRYSTALE, may інсініз CB, Ham A mere (*951289),...... s... .2.0n 20 far LH моон p Жо | O UM 340T-6 149 150 | 5 tres 13 a 
о 1G0-TERMIKAL STRIPS, trem 2 tags up |4882136)................ ee „Жөп 200 тело: | 4 50 | D IMMOTA 149 150 | 5 tmvoon 19 30 
п M-ME-ZNEON LAMPS, all 1001 geod {9981413|............ .. 200 40 for 2.61 ГС} LLY E| үм —149 150 | 7] LM70SN 43 2 
n 45-9, SHIELDED CABLE, 1 cond, mikes, phos, (582877). +) 20000 ag fe ier zon | ПІМЗІН Pti АЕ DLMIOLIS — 149 150 ШЕЕ 18 
п 3-MO0NU TRIGGERS, sound triggers ecr w/ump (2883428)....,.. казак. OO & ler zor | 2 M 29 D LW3407-18 1.49 150 a LM74jV : % 
D LOCA CRYSTALS, ler phase lack еей, НАМ, ИС/ 18 (29850501 28 I» 2t ЕРНЕУ 32 36 DiMIOT2A газ Lo | = Ua 3 3% 
а 100-018 CAPACITORS, нақ laude, market, ваат (cb XEM). 200 fer 201 | E низови ws 156 | D LM350N 9 зо | НІМНІН Қ 1 
о 100-САРАСТТОЯ SPECIAL, diécu, myisr, tytica, шаға (7962738) 200 ur 2-01 Ё Г Cdi ES 30 | ri tM3rév 29 зо | Б оман 148 58 
п 16-VOLTAQK REGULATORS, hobby 10120, 145, TO- 2 (2883130). 200 for aon ШЕШ E 135 | D EM377N 1: 234 | О 141304 1-43 130 
о 3®-РАМШ. BWITCHES, slides, rvterias, mod, etc [4 PEIER)... $5 tor 2: RERET 43 1299 | E: мН 135 tao | СІМІЗІ9 ЫЗ 
n 200-BESISTOR SPECIAL. М. to iW, carbon, »rtal (0953084) ада ler 2.01 КЕЕ Эз 100 гуз м ic 200 | D 01313, ia 
п НЫНА WATTERS, rasisters, carbea, melal (s #83048)... 400 tor 2.01 Н КУКЕ 3 1 | D LMISEN {49 КЕЗЕГІН 3 
о iG NATIONAL ІС BOKANZA, Повага, 74000 ROMS (2982880; 200 fer 101Й E РИЗО 95 150 | D UMS31H 149 150 | Б .імізсен > 
с 18-03407 VOLTAGE REGULATORS, $ t» 24V, TO-220 (0857025). 19 ber 2.01 O EMS32N 125 26 | П.ІМізсон 
о 10D POLYETYREME CAPS, asat'd valusa, vollago, 1-0 [882729).. TO ter 201 f OLMIQOTS 149 1356 | C  LMS32H 35 36 | тие » 
о BO-THERMISTORB, resicters thet change with tamp (904000). ...........-.- 100 ise zon O C322 1.18 120 | t5 NES40H 535 
п 20-84Ю048, veterted. 2. 4, 4, amp, fall wave |494622)............... 40 tee 2.01 | E 0M324N 1.79 LAO | ti LMESSV 75 
с 20-L AMEN ROCKET SETS, micra, 1.8V. T2 [еВЁЗЎфТ)............. көнөө Whee 2.04 Куе 1.78 180 | i LMSSEN 17% 
с ИЕ-МІХЕО READOUTS, hobby, untested, ,227, .3. .В, etc. (5983013]................ 1.00 Miter zor ULMS40K-5 149 150 | 5ім5Яау Қ 
п 180-@ШАКТЕЙ WATTERS, resistere, meisi flm, marked |:9824121................. 00 200 ое 201 | LM SOK 143 150) H masan k^ 
0 IDG-PLASTIG TRANSIBTONS, vatested, TO-92 |ғ98269М4)......... meer. ZOO 200 lar 20t f DINSOKA, 149 150 | Ее 100 
о 200-PRIFORMED REBISTORD, М. М, IW, marked, авер (932%08]...... " 490 for 2,01 LM MOKIS 149 1-30 | C LMSESN 100 
о 200-PRECIMION RESISTORS, %, 9 982428) 400 ter 201 Шс 149 139 | D смен 1:00 
о OG DIPPED ШҮ ДВЕ, shiny liaieh, 120 fer 201 | C ммК 1.49 В (мезі 249 
D 30-VOLUME CONTROLS, sudie, J өзегі valosy [#982421].............. ай ter 2.01 N (м5517 2.39 
n 30-CLOCK CHIPS, Mational, hobby 8 untested, alarm (x 885060).................... 2.00 60 ber 2.05 1 АМР SCR'S 
n 30 MMBR7EZ 2X LAMB, bobby, uateated (2963840)... .......- 200 40 fec 2.01 PENHIES FOR YOUR MEMORIES! 10-82 305060 caries. 
n 1G-PUBH SWITCHES, pash-te-braak, spet, alarma (4898208).. 200 20 fer 201 | | т, Ovecripticn Sate 1€ Sai] Order by Cans. 
n 15-С6-4000 SERILE CMOS, untested, BOX usasblo yisid («980286 100 B0 fac 261 || | Ties EK Dyeeralc SAM Cat. No. 
D 1-CHARACTER GENERATOR, S x 7 Mestek ЫҚ 2002P (952454) ati 3 tee 4.98 | [P 4251 dk Prom 993480 д 
D 1-CONDENSER MINES, ceasitive, 500 hmo 1.5 Мена [»$83118). ............ ..4.95 2 Tor 4.96 | $223 2K n 1 Dynamic НАМ 
г т No. 
7-SEGMENT READOUTS оме сенгеме | |7 (7224, eS aa см im UT 
о 35 DIGIT LCD WRISTWATCH DIBPLAY (7062060). ... G ter ‘Removed tram ne ad equipment 
о SPERRY RAT MIXIER, orange, .3"' dual dimt еөгді Т 
о SPEI МІХІНЗ, arango, .J", 15-dig [1#9659018]...... Stor 
© MAN-3 BUBELK READOUT, .19" red. com, cath, (9 953338). 12 far Epoxy Rectifiers Order by Gat. Мо, and 
о MAN-4 READOUTS, bubble, red, com. anode, 10" {795150 nmm мы” Sale 1c SALE) Туре 
о FND-10 BLOCH READOUT, .1227 com cathode ir 982082)... 4“ 1 1 201963 76 Мо. 
с B-DIGIT READOUT, led, com cathode, rod |:9881901....... 2 fer 201! ' 
г ЁМО-ВО1,.Э” ғой, com cathode, 7-seg. | #62048) Zier 
о ҒИП- 500, .6 red, com anodo, 7 sag. [#991950] žiar 
u FWD-890, 0" cod, commen anode, (29820301.. з 
о FWD-801, .&" гой, commen cathode, 14963327)...... dhe deere жж жж іш tor 
or 
RELAYS! 
: Each BULLET RECTI -— 
Your 
© 1-393T 24V MELO RELAY, norm open, dip style, 1280 өһте |=#98Б1785|............ 1.49 1.50 FIERS! orc Zier 6180 487916 
А Order by Cal. Me. 9330884 and valtege re CERMET TRIM 
AMPLIFIERS Each 2 ter POT TER 
3 € WATTS ON A CHIP, Toshiba TA7208 1»®88087............................. "re ам $5 100v 10 for 5.58 20 for $.50 ENTIOMETERS Isi ~singie tora 
G 3 WATTS OM A CHIP, G-E PA 285 14941522|........ КЕЕН 41-22... PES ЕТЕР 5 zoov 10 for 59 20 tor 70 sme casola] o prao) n UM олені, 
. or 01 
10 fer 9 2010: 30 mi 2 кы] o soan oe tee) 


‘Order Ме. a and г. 


DEP SWITCHES! „о, 999999989999 ө5ө2 ее 


2 SWITCHEE OW А DIP E m 28 тте $ ғил wave BRIDGE bd 
з 


© 3 SWITCHED ОМ А DIP |494 2449 ШІ. ‘on : 1ОАМР RECTIFIERS 


13 8 EWITCHES ОМ А DIP (^99 3872).................. 29 1.30 


10 AMP - POWER ТАБЫ 
981730 - SCRS 


LYTIC KLINIC | 


Li + PRY Sa 
ІС SOCKETS! А $0" o 5138 9$1448 - TRIACS Order Мә. 882248 and veins КЕЕ 
8-PIM MINI-DUP (0882122! 419 $119. Elor $1.20 еб 100 1 . UF V Style Sate 16 SALE 

B A4- PIN OP АД .. dle L Se 1.20 еП) 200 14% 351890 . QUAORACS о 10 18Р. на 10 fer $1.00 20 fec 65.01 
о иен DIP [изо tor 1.20 0 400 19% в C.  8!e 1.06 10ім 101 
а LEAN OF 1»963378).. 12 19е 1.20 39 600 225 5 ніс шеп 
о 24-PIM МЫЛЫР (»9$3884).. 4lor 1.20 M 800 2.30 s Gio LOO 12м LOL 
с М.Р BIBL/CIP |в983027!...... + 1000 8 Ste L0 ры Lol 


Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass, (617) 245-3828 
Retail: 16-18 Del Carmine St., Wakefield. 


MINIMUM ORDER == $6.00 


POLY PAKS 


CONDENSER MIKE ТЕМЕН 5! creer by cat. 
nok Ad, UT Ma. 9$8210A А vertago а wattage Order by Cat. Мо. 9862108 

up ы uec 1 Watt — Sale 10 SALE. | 5 WATTS Saia 1¢SALE 

оти Ste $s. отог $L01| гү & y 

c &2V Bie 1 1009г LOl| n азу 


ПНк Less iru Ọ OF 


1 
e -| 5 9.1v Slo 1. 
uns у 4.95 "e i. Bi v 
PO BOX 942-858 4. у 1 п 24. V i. & for 


aw wee 

НЕН 
ж-ға 
an 
EEJ 

1212 


Send tor FREE LYNNFIELD, MA 


12% c.v 
CATALOG 2ІР 01940 z > 


COPYRIGHT 1978 - POLY PAKS INC 
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System Memory Interface Forms 
2 Chip Microcomputer 


d uf s rt 


Жыл 
SLE 
TN wf 


2J Kg 


A single integrated circuit for micro- 
processor interfaces which incorporates 
its own memory, internal timing and IO 
ports ís now available from Signetics. 
The 2656 system memory interface 
(SMI) can be combined with the Sig- 
netics 2650 processor to form a 2 chip 


Hexadecimal Label Switches Break 
Keyboard Cost Barriers 


ПНЕ 


Stuck on any panel by its self-ad- 
hering backing, this microprofile key- 
board avoids the congestion and the 
mounting hardware difficulties of 
mechanical keyboards. Label switches 
produce matrix coded output directly 
and will interface directly with inte- 
grated circuit 74C922 for conversion 
to a binary code. Labels do not bounce 
and so do not require the usual de- 
bounce electronics. Label switches are 
gold plated inside and outside and are 
sealed against the entry of dust or soft 
drinks. Life is estimated at 100 million 
operations. A self-contained flexible 
cable plugs into standard 0.1 inch 
(2.54 mm) spacing: socket. Price is 
$3.95 in single quantities from Compu- 
tronics Engineering, 7235 Hollywood 
Blvd, Hollywood СА 90046,8 

Circia 614 on inquiry card. 
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microcomputer that provides system 
flexibility and additional memory and 
IO port expansion capabilities. The unit 
is useful for applications where both 
reduced chip count and system flexi- 
bility are necessary. 

The Signetics SMI is a mask pro- 
grammable circuit that offers 2 K by 
8 bit programmable read only memory, 
128 by 8 bit static random access 
memory, eight multipurpose IO pins 
for external chip selects ог IO data 
port bits, an 8 bit latch for output 
data, and an internal clock generator 
programmed with crystal, RC or external 
input. 

As an aid to system designers Sig- 
netics offers ап SMI emulator on a single 
PC card that duplicates all the functional 
capabilities of the 2656 SMI chip. The 
emulator is priced at $250. The SMI 
chip is available in quantities of 1000 
for $17. Contact Signetics, POB 9052, 
811 E Arques Ау, Sunnyvale CA 
94086.Ш 


Сігсіг 610 on inquiry card. 


Optical Comparator for Rapid PC Board 
Inspection 


An optical comparator for inspection 
of printed circuit boards or other flat 
electrical and mechanical assemblies is 
now available from TM Systems Inc, 
25 Allen St, Bridgeport CT 06604. Тһе 
Model 1013 optical comparator is a 
fully portable, compact device which 
optically compares production circuit 
boards with a master or standard as- 
sembly. Both boards are placed in the 
comparator and alternating images are 
superimposed for viewing by the inspec- 
tor. Апу errors are immediately identi- 
fied and located. Ап image sequence 
rate from 1 to 10 per second can be 
front panel selected and the illumi- 
nation intensity is infinitely variable. 
The comparator features all solid state 
electronics and is designed for operation 
under all lighting conditions at any 
assembly station. Power requirements 
аге 115 V £10%, 50/60 Hz, at 1 А.В 


Circle 612 on inquiry card. 


Easy to Interface Chip Select USART 


This Astro universal synchronous 
asynchronous receiver transmitter 
(05АЕТ), the UC 1971 Astro-Chip Se- 
lect, is now available from Western 
Digital, 3128 Red Hill Av, POB 2180, 
Newport Beach CA 92663. This UC 
1971 has many of the features of 
Western Digital’s UC 1671 Astro Multi- 
plexed Address: bisynchronous, asyn- 
chronous or isochronous modes, double 
buffered receiver and transmitter data, 
convenient interface to data sets and 
parallel processors. The UC 1971 Astro 
wil! interface with all popular micro- 
processors on the market. 

The UC 1971, now second sourced, 
features the generalized computer inter- 
face control signals CS, AO, Al, RE and 
WE. Another design and operational plus 
for the UC 1971 Astro is the receiver 
clock and last transmitter bit outputs for 
external CRC generation and checking. 
The operating speed is DC to M bps. For 
further information and price contact 
Western Digital® 


Circle 611 on inquiry card. 


New .6 Inch LEDs from IEE 


A line of red .63 inch LED digital 
displays designated as {!EE-Hercules 
Series 1800 has been announced by 
Industrial Electronic Engineers Inc, 
7740 Lemona Av, Van Nuys CA 91405. 
Series 1800 includes high brightness, 
dual element models and also single 
element models. The dual element 
LEDs consist of two chips of light 
emitting material which are electrically 
interconnected in series and act func- 
tionally as single segments. Both types 
of red LEDs have wide angle and long 
distance viewing with a high contrast 
ratio. Common anode and common 
cathode versions are available with 
right-hand and Jeft-hand decimal points 
and +1 overflow. Series 1800 LEDs are 
directly interchangeable with Litronlx. 
At the 500 piece level, prices range 
from $1.65 each for single element to 
$1.88 each for dual element.@ 

Cwcla 613 an inquiry card, 
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a SORRY NO (005 
POS, OR CREDIT CARDS 
= CALIF RES ADD 6% 
SALES TAX 
e CANADA PUERTO RICO 


a $20 MINIMUM ORDER 

в FREE WPS DELIVERY ON 
uS ORDERS ONLY OR BY 
SURFACE МАН ІР SPECIFIED 

* MONEY BAEK GUARANTEE 


MAXI SWITCH KEYBOARDS ASCII KEYBOARDS 


UNENCODED MOUNTED ON 010 GLASS f 
EPOXY BOARDS A BLACK METAL FRAME PAY ASSEMBLED 
(MOS & LED DEVICES EXCLUDED? А US POSSESSIONS ADD 


KEEPS KEY SWITCHES SECURELY IN PLACE 
a UNDER & HOUR PROCESSING ON MA OTHERS МАн үү + SECTION OF 
MONEY ORDERS & CASHIERS DUS 9700 NO ! NO 2 58 K 
i) 

CHECKS 5 FUNDS ONLY -S3 KEY MAIN AE THOARD -53 REY AEYBDARD —^ н PAD OF 15 REYS 

10 АИА А CURSOR -і ААЯТ POWERS —16 MORE PERIPHERAL KEYS 
CONTROL KEYS CONTROL OPO! ROCKER AS 

D) КЕТ NUMERIC PAD ARM SwHO! Gi) ENCODED 
-BANK OF 5 MUXILLARY $7995 

POWER А CONTROL, NO. 1 
RCCAER ARM SWITCHES. BEIGE METAL FRAME ` 
ONL OF THEM LIGHTS IP | FOR NO ? 


«EXTENDER BOARD ә PULSE DETECTOR $39?» $935 
WW SOCKET CONNECTOR | SOCKET CONNFCIOR 


= LOGIC PROBE e CURRENT SHUNT 

e CONVERTIBLE INTO BACKPLANE. FOR NO 1 up" FOR NO ? ary) % 

e ОН BOARD CONNECTORS FOR SCOPE, DVM, VOM, GENERATORS, ETC. 

a ON BOARD 5 WAY CONNECTORS AND RF CONNECTORS. 

e OVER 160 WIRE-WRAP POINTS FOR TOTAL AND COMPLETE FLEXIBILITY 
ІМ WIRE WRAPPING ANY (/O CONNECTOR AND ALL LOGIC PROBE 
INPUTS INTO ANY AND ALL 100 BUS LINES, WHICH MEANS YOU BIPOLAR RAMS 
CAN MONITOR AND MEASURE ANY PARAMETER ON ANY ONE OF THE 82510 10241 $495 
100 BUS LINES, OR LOGIC LEVEL PROBE ANY FIFTY BUS LINES 82511 1021 3495 
SIMULTANEOUSLY. THE ONLY TOOL OF ITS KIND. А MUST FOR ANY 


SERIOUS SERVICE EFFORT. 
Kit $11900 Assembled $14900 


F. Reichert Sales 
1110 E. GARVEY AVE. 


W. COVINA, СА 91790 


THE $100 BUS DIAGNOSTIC BOARD 


CENTURION 1V 


A LEGION OF DIAGNOSTIC TOOLS ON ONE BOARD! - WITH ON BOARD Uv PROM 


$99*5 


NO. 2 - IDENTICAL TG THE QNE ABQVE, 
BUT WITHOUT ON BOARD Uv PROM 


$7995 
$100 EXTENDER BOARD 


WITH | CONNECTOR 


А MUST for trouble- 
shooting your Computer boards 


WANT PEACE OF MIND? IN 
CRITICAL APPLICATIONS 
USE BIPOLARS!! 


$179 


5-100 EXPANDABLE MOTHER BOARD 


> S0! EXPANDABLE BACHFLANE 
ШЕТ GROUND PLANE DECCUPLES Ай SIGMA, LINES 
+ ВАН GOLE CONTACE CORNECTORS 

58902 


шың FTF 56600 ASSEMBLED 


’ BIPOLAR 
PROGRAMMABLE LOGIC ARRAYS 
825100 $1195 
825101 $1195 

S-100 
100 PIN 
$2.65 2 LEVEL 
3349 | EDGE CARD 
CONNECTOR 
GOLD CONTACTS 


$425 


WIRE WRAP HHREL GOLD 


WIRE 
POST WRAP 


SOCKET 
10/78c POST 


100/$6.50 
4 LEVEL 
10/38c 
100/$? 40 


BIPOLAR PROMS 
256 (32 х 8) 

256 (32 х 8) 

1024 (256 1 4) $4 95 
256 x 4 TRISTATE $4 95 
2048 (512 x 4) $6 55 
2K TRISTATE $5 45 
4096 (512 1 8) $1195 


$100 32K STATIC MEMORY BOARD 


ЖИН THIS BOARD. YOU CAN BEGIN WITH HIST 8K OF MEMORY AND ADD ON 
LATER M САН ВЕ AS SIMPLE AS INSERTING MORE MEMORY CHIPS 


FEATURES 
FULLY STATIC ~ USABLE WITH ALE DMA DEVICES 
BUFFERED WITH КОБЕ SUPPRESSCO INPUIS 
POPULATCG IN 1K INCREMENTS (EACH |К CAN BE ACCESSED INDIVIDUALLY) 
INCLUDES А RELIABLE SINGLE SOURCE +5 YOLE REGULATOR 
PROM COMPATIBLE THE BOARD MONHOR CAN BE FXCHANGED (PIN BY PIN WITHOUT 


10.81 20 
10.3990 
1000/5290 


1451 PRICE Phe 


BOARD MODIFICATION) WITH A BIPOLAR PADOM PROGRAMMED 10 YOUR SPECIFICATIONS 


CACATES ND Wall STATES 
PRICES QUOTED ARF FOR 3005 


3K 16K 
KIT $270% $4400 
ASSEMBLED $2960 $4659» 


$ Cerco BOARDS 


МВ-1 MK-& Computer RAM (пот 5-100), 4KXB, uses 
2102 type RAMs, PCBD only $22.00 
MB-3 1702A EROM Board. 4KXB 5-100 switchabie 
address and wan cycles, kit less PROMS 558.00 
МВ-4 Basic 4KX8 ram, uses 2102 type rams 5-100 
buss. PC board $25.95 
MBGA Dasic BKXB ram uses 2102 type йт. 86-100 
buss KIT 450 М5ЕС $125 PCBD $24 95 
MB-? 16KXB8, Stale ВАМ uses ,P410 Protection, 
fully buffered KIT 5375 00 
MB-BA 2708 EROM Board, 5-100, BKXB or 16KXB 
kil without. PROMS . 575.00 
MB-S 4КХВ RAM'PROM Board uses 2112 RAMS ar 
825129 PROM kit without RAMs ог PROMs 872 00 


200mW MEMORIES 
— ASSEMBLED UNITS ARE FULLY TESTED AND BURNED IN 
— KITS AND BARE BOARD COME WITH FULL ASSEMBLY AND CHECKOUT INSTRUCTIONS 


$5809 
$6129 


ULTRA LOW POWER 
256 а 4 
5101L-3 


DATA RETENTION 
CURRENT 
0 МА AT 2 VOLTS 


32K BARE 55015 


$695m BOARD 
$7409 $38% 


ЖҰУ/7С;с МАМЕСО INC. 


МЕМ-1 8KX8 fully buffered, 5-100, uses 2102 type 
rams PCBD $24.95 
Mother Board 12 slot terminated, 5-100. board 
only 534.95 
CPU-t 80B0A Processor board S-100 with 8 level 
vector interrupt PCBD $25.95 
ATC-1 Realtime clock board Two independent in- 
terrupts Software programmable PCBD $23 95 
ЕРМ-1 1702А 4K Eprom card PCBD $25 95 


EPM-2 2708; 2716 16K/32K 

EPROM CARD PCBD $25.95 
SHORT MOTHER BOARD Short Version ol QM-1A 
9 Slots PCBD $27 85 
2102А1-2 Prime 250 NSEC 51.70 
2102AL-4 Prime 450 NSEC 81.30 
2708 Рите (National) $9.95 
1702A-6 AMD Prime 5350 
$2.00 


RM STATIC CMOS RAM 
30 туу 


$995 


SUMMER SPECIALS! Low PROFILE SOLDERTALL 
1€ SOCKETS OTHER SIZES IN PREVIOUS AD 
SOLO INEADI ин 


24 РІН МН 09 5,30 89 
28 РІМ 55119 5/30 99 
4D PIN 19 4:10 93 


PRICES AND AVAILABILIFY SUBIECT TO CHANGE 
WITHOUT NOTICE 


INTRODUCTORY OFFER. Good lor Ihe month of this issue 


WAMECO 
16K STATIC 2114 RAM BOARD 


PCBD & MIKOS PARTS ASSORTMENT 
#7. All parts, including sockets 

and prime 2114L $275.95 
Assembled, Test and 


Burn in by PROKO $335.95 


Kris based cn Wani oo буе ic Boer abn hoe 


partt ASUEN] 


17 | 
10-2 5-100 8 bil parailei 1/0 рол, 71 of boards is for ОТА intel Not Pome 1205 вм 5150 


kludging Kit $46 00 PCBD $25.95 25028 1489N 125 
10-4 Two senal 170 pods wah full handshaking 2504 MC4044 225 
20/60 ma current loop Two paralel lC ports 2507У 6038 3 90 
Kil $130 PCBD $25.95 2510A 5320 595 
VB-1B 64 x 16 video board, upper lower case Greek, 2517V 5554 190 
composde and parallel video with soltware $-100. 25188 5555 2.50 
Ки $125.00 PCBD 525 95 | 2519B 5556 2.50 


Аат Compatible Mother Board. 11x 11!a x'a” 5521 2053 1 25 
Board only $4000 Wilh 15 connectors — $94 95 2525 MH0025 ! 50 
Extended Board full size Board only 5 8.95 2527 MHOO26 175 


With connector $12.95 25324 MH0028 190 


БР-1 Synthesizer Board 5-100 2529 5262 50 
PCRD $38 45 KIT 513595 | 2533V 2101 3.50 


on 


= ме cL cà ә а а А А 


513885 
E gans 
$135 thy 
£145 95 
SEGIS 


нон) CPU KIT SAGO Ахты 
REAL TIME CLOCK KIT $ 6585 Assembled 
VIDEL RIT BOSg: /— A.Srinbilid 
BA 450 NSEC MEM- KIT S128 (0 Ac арго 
BR J50 NSEC MEM, KIT $515 Өй Ағ 


LUMTED) GLIANTITS 


HK STATIC BAST Act E ГС HUFFERED ААРА Е 
TESTED AND BURNEO IN PARTS AY BE UNMARKED 
ALLOW 3 WEEKS S139 05 


B2523 5150 PRIME DEVICES 

825123 А VISA л MASTERCHARGE Serd aeceun b зет Сарае 
826125 - BOBÜA fon date & sige your order. Арргия puttagr wud De шікнуі 
В25129 . 8212 Check cur honey cordes wit order wil! be sent gust раіс nm 
825130 - 8214 US Uyou аге nol a requir custumer please use charge 
B25131 8216 гасе check or postal money aider. otherwise There wil 
MMI6330 8224 { be а Wo- week delay ien етесіз 1n clear сан residents 
4 28 і і ada 67 tas Money парк ay guarantee We canna 
AS | 6225 419 Portotino Drive accept retured ICs that nave. bean soldered to Prices 
AN28 - 8255 бап Carlos, Catifornia 94070 subject do change without notice 510 minimum order. 
LM323 21114 Please sen 1 tor ІС, Xislor 51.00 service charge on orders tess than 510. 

іп 1 Computer parts ts! 


41iB8lappla ram) 19. 50 
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Uaclsssitied Ads 


FOR SALE: All issues of BYTE magavine Ëx- 
cellent condition, ng cuis. Bes! offer received 
after БО days of publication of this notice. Charles 
Wolf, 996 Valencia St, San Francisco СА 94110, 
1415) 647-5705. 


WANTED APL veraeons of nongraphic terminal 
games, such as Wumpushunt, Lunar Lander. 
Dungeons and Dragons, Adventure, Battleship, 
Мит, Space War, Craps, 5101 Machine, Sea Hunt 
and any others that show users thet computers сап 
be friendly, even if they win Star Trek 80 percent 
of the time! Larry G Leslie, 2626 Angling Rd, 
Kalamazoo МІ 49008. 


CHALLENGER ИР user would like to swap solt- 
ware, apphcatigns, etc with other ПИР owners. Uf 
there 15 enough response, ( will put out a monthly 
newsletter, Let me know your thoughts. Neil 
Shapiro, 32-20 91 51, Apt 607. Jackson Heights 
МҰ 11369 


FOR SALE. TDL Xitan with system monitor 
board, video display board, 2 processors, 34 Қ and 
290 nsec memory, George Risk keyboard, 12 inch 
CRT-TV. Software — 12 К BASIC, Macro- 
assembler, text editor, text processor. АН for 
$2095 assembled and running. Call Jon А 
Batcheller, Gainesville FL 32603, (904) 373-7004. 


FOR SALE: Alrair ВВООВ computer with 32 К 
200 ns static programmabte memory, two serial 
ports, one parallel! port, PROM board, ACR 
cassette interface. floppy disk drive and con- 
(collar, panel mounted baud rate switches for 
dast device change, extended BASIC on cassette, 
disk extended BASIC, and DOS, along with 30 
floppy disks, $5000, Steve Mastrianni, 2852 Main 
51, Coventry CT 05238. (203) 742-6727 ог 1203) 
654-2401. 


FOR SALE. ISC В001 color graphics terminal 
with U/L case, background color, large keyboard, 
80 characters x 25 lines, 4 К memory; character 
and line editing, line and plot graphics options. 
Excellent condition. $1500 cash. Digitronics 
(IOMEC) Model 2540 400 cps tape reader. 
Complete — never used. Includes fan fold bins, 
19 inch rack mount. $350. Commercial Regulated 
Power Supply +15 V at 12 А and +5 V at 12 A. 
Well-ouilt, enclosed, fan cooled case 5 x 8 x 15 
inches. $100. Two units available. Corliss A Beck, 
2533 Bernice На, Suite A2, Lansing IL 60438, 
(312) 895-3010. 


FOR SALE SwTPC СТ-64 САТ terminal with 
screen read option, assembled and tested, S600 
TI Silent 700 printer model 751, complete with 
printhead, power supply, morem and maintenance 
manual $200, іп excellent condition, SwTPC 
M6800 computer, mother board, 4 К memory, 
processor board, senal control interface. parallel 
interface and complete data on whe system lin- 
cluding Motorola's Apphcanons Manual and 
Programming Manuali. $375 assembled Lear 
Sieger ADM-3A CRT terminal, assembled and 
tested, $815. Tim Tibbott, 714 North Nottawa, 
Башга MI 49091, (616) 551-7245 


NEW UNCLASSIFIED POLICY 


Resders who have equipment, software or other items 
TO buy. sal! or rwag should send іп a clearly typed notice 
то that effect, To bo considered for publication, an adver 
tiament must de clearly noncommercial, typad double 
spaced on nimm white paper, conmin 50 words ог lets, and 
include complete name and асган information. 

Thess notices arm free of charge and will be prinred one 
bma only on s rpsce available bari Notice: can bs pc- 
cepted from individuals or bona fide computer ureri clube 
oniy. We can engage in ng correapondence on these and 
your confirmation of placement із appearance in an iteua of 
SYTE. 

Бама nòte thee it map take three or four monet fot an 
ad fa appear іл the megazing.@ 
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FOR SALE Oliver. TE318, ASR33 compatible, 
very quiet, 95-232, 72 characters рег line, half 
full duplex, anty 120 hours of operation. Asking 
$650. Prapote Srichareon, 400 Central Park М, 
Арт 15 Н, New York NY 10025, (12121 866.5144. 


FOR SALE Data reference card tor ЯСА COP- 
1802 Onpcodes, mnemonics in alpha and numeric 
sequence. Cross reference binary, actal, hexa- 
decimal, ASCII 51.00 pius SASE R W Moell, 
5505 Daywood Ct, Raleigh NJ 27609. 


FOR SALE SwTPC MPA Microprocessor System 
Board, Meticulously assembled with gold sockets 
and all chips. Checked out by SwTPC, nearly new. 
$125, Gil Shartuck, 116 Vincennes, Charlottesville 
VA 22901. 


FOR SALE. Altair BBOOb microprocessor, 18 slot 
motherboard with. 11 edge connectors, Processor 
Tech 3P4S and VDM-1, Tarbell IO with RO-CHE 
cassette. controller, keyboard Model EW-100B all 
assembled with cables and manuals included: 
$2000, or best offer. К Мсівапаѕ, 711 E Elizabeth 
Av, Linden NJ 07036, (201) 994.3100, ext 268 
days or (201) 925.3053 nights. 


FOR SALE ІВМ Selectric corres code terminal 
Recent mechanical overhaul, ran beautifully until 
something went in ogie board | have complere 
IBM mechanical manual апп some electronics 
info, but no complete logic diagram 5250 or trade 
tor ТУТ, DVM, оғ what have you James Trplert, 
POS 815, Leverett MA 01054, (413) 256-6101 


Struggiing Artest{/Programmer needs hard сору 
graphics, digital or analog XY plotter Mitch Wade, 
20221 Bich St, Santa Ana Heights СА 92707 


WANTED Prom programmer far 52045, Tom 
Саде, РОВ 402, Amarillo TX 79105. 


FOR SALE New Polysoltware using AOO ог AOT 
BASIC Over 50 programs to choose from Send 
SASE for complete list to John McCaplin, 2203 
FodgeCrest, Richardson TX 75080 or call (214) 
235 2594 


FOR SALE Apple I! Computer, 16 К memory, 
three. months old, $1200 or best offer Brand 
New Sharp 13 inch Color monitor/T V, $400 firm. 
Bob Majanski, 214 Coolidge Av, Hasbrouck 
Heights NJ 07604, 1201) 288-3742 


FOR SALE. HP-65 Programmable Pocket Calcu- 
lator, А1 condition, in original box with all original 
manuals, standard pac, blank programming cards, 
carrying case, battery charger, etc. $275. Tom 
Strigel, 3566 Hwy 101, S Wayzata MN 55391, 
(612) 473-5743 


FOR SALE TVT-IV terminal with UART board, 
300 bps acoustic coupler and Т} Silent 700 Key- 
board all enclosed in standard briefcase with power 
supply. Several nice modifications. Uses standard 
TV to display 32 characters per line and 16 lines 
per screen. Memory for 2 or 4 pages of screen. 
Operates ат 110 to 1200 dps. Schematics provided. 
Very portable and in perfect working order. Com- 
ponents cost 5430. Best offer. Wayne Esch, 8605 
Zeeb Ad, RR 22, Ann Arbor Mi 48103. 
(313) 994-1366 evenings. 


FOR SALE | have designed a BASIC coding form 
which works well wath 32, 40 оғ 64 characier рег 
line systems such as the Radio Shack TRFIS.80 and 
Commodore PET There are 25 normal use lines 
plus four additional hnes reserved far corrections 
on each form. 1 can supply these forms to anyone 
interested at a cost of $2 for the first 40, and 82 
lor each additional 50 sheers ordered at the same 
ume. | also have TRS-80 programs for sale ör 
trade, please send SASE for hist. J DeMita, 53 
Fenimore St, Lynbrook NY 11563. 


FOR SALE. Selectric terminal. Convert any 
Selectric typewriter to IO terminal. Assembled 
SC/MP controller and ps (R8232 ASCII, 110/300 
bps, 256 character buffer, EPROM tofiware} 
т nice case plus all parts to conver) your Selectric. 
5500/оНег (kit 85 5600 commercially) TOL text 
editor on cassette tape fone copy] 320. Jahn R 
Cameron, Dept af Biochemistry, Stanlord Medical 
Center, Stanford СА 94305, (415) 327-0341 
evenings. 


FOR SALE: Floppy disks. Information terminals 
flexible disks, ҒОЗ2.1000. Wang flexible disks, 
БОЛУ $2 each. Will take back if they don’t fir 
or work Gabriel F Gargiulo, 160 Elm $t, North 
Haven СТ 06473. 


FOR SALE MITS 88-ACR, 88-2510 TTY, 88004, 
88-4MCS, 88-16МС5. ASR.33 TTY Two ІВМ 
5440 hard disks. Must sell. High widder takes any 
wem. Michael Clark, RD 73, Nazareth РА 18064, 
1215) 759-6873. 


FOR SALE | have 200 rare ІБМ (1 million cycle, 
computer type) WIRE relays removed [rom IBM 
equipment. 45 V, up то 12 pole [some latching 
types). Also have plugs. SASE for hsi. Price $8 
to $15 each depending on type. Will sell for less 
in quantities Also a FLEXOWRITER, with tractor 
feed woth IO ports, 5295 plus packing and Iraight. 
Jack Weaver, 16255 SW B2 Ау, Miami FL 33157, 
(305) 238-4837. 


FOR SALE Altar 8800 computer includes 
processor board, mother board with 8 connectors, 
souped up power supply good tor full B A, docu- 
mentation, etc, $400. Mini Micro Mart RM 2-80 
board includes parallel and ternal porns, 1 K 
moniter PAOM cassette tape interface, documen- 
tation, 5300 Terry M Lang, 16300 SW Blanton, 
Aloha OR 97005, (5031 649-9633. 


FOR SALE: Appie Il computer, single board 
computer with 36 K memory mounted in plaxi- 
glas case with keyboard. А 51800 value, will 
sell for $1000 cashiers check, Robert Meader, 
17721 140 NE, Woodinville WA 98072. 


FOR SALE: Altair 8800 А, two PT 4 KAA, ons 
B К Vector Graphic, ЗР & 5, PT 2KRO, MITS 
АСА, all assembled and working. Inctudas MITS 
4, 8, & 12 К BASIC оп paper tape and Radio 
Shack cassette tape recorder. First cashier's check 
for $1200 takes it. John Hunt, 1 Kelton Cr АМЕ, 
Oakland CA 94611, (415) 652-6408 or 1416) 
398-0289. 


FOR SALE: ASR 33 TTY with autoreader, guto- 
punch, print blind features and all parts, main- 
tenance, lube manuals and schematics. Very good 
condition. $850. А W Walker, 1914 Ridgewood 
Dr, San Diego СА 92129, (7141 479.9074. 


FOR SALE: ІМ5А! BOBO with 13 slots, Four 
IMSAI 4 К programmable memory (16 K totail, 
IMSAI MIO board with cables. Merlin video board 
with MBI read only memory. Ail boards are Bs- 
sembled and working, all documentation included. 
$1300, | pay shipping. Send талау order or 
cashier's check to: Bruce Paiga, 11210 Carvat Ln, 
Houston TX 77072, (713) 933-8385. 


FOR SALE: North Star software special. Personel 
finance and budgeting package, S15. Memory test, 
$10. Гнзскару, 510 both for $15. Stock market 
analysis package, $10. Correspondence editor, $5. 
Mail list, $5. Special assorimeni disk, $10, ріш 
much more. Send blank disk, or $5.25 for disk. 
Write for complete list. Herb Schilder, 1007 М 
Division, Urbana IL 61801. 


FOR SALE Over 500 magarnnes in my collection 
must go. BYTE beginning 1976. Popular Elec- 
tronics beginning 3960. Electronics World, 1963 to 
1971. Popular Science begimng 1961. Mast m 
mint condition. Best offer for опе or all within six 
weeks of ad appearance. E A Scott, 308 Dukes, 
Garland T X 75043. 


FOR SALE: Pertec 7850-9 9-track tape transports. 
800 bytes per inch х 11.25 IPS-8 K bytes par 
second. NAZI IBM ormat. 8 by 19 inch rack style 
115 VAC, RAN head, ASW electronics, servo 
conirol electronics: computer & manual mation 
control, Documentation available. $200 each FOB. 
Gary Gaugler, 2276 Beaver Valley Rd, Fairrbarn 
OH 45324, (513) 878-0288. 


VISIBLE 
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INFRA RED 


USED FOR CHARACTER 
RECOGNITION FOR 
COMPUTERS WITH 

EXTERNAL CIRCUITS 


MAY BE USED IN 
A VACUUM, 
UNDER WATER, 
HIGH ALTITUDE 


MINATURE SOLID STATE 


202 VIDEO CAMERA KIT 


FEATURING А...100 x 100 BIT SELF SCANNING CHARGED COUPLED DEVICE 


THIS UNIQUE UPDATED CAMERA KIT 
FEATURES THE FAIRCHILD CCD 202C IMAGE SENSOR 


FEATURES 


е Sensitive to infra red 
as well as visible light 


ADVANTAGES 


* IN THE FUTURE 
WE WILL SUPPLY A 


COMPUTER VIDEO INTERFACE CARD 
All clock voltages operate at 6V 
reguiring no adjustments 

Higher video output signal 


We supply the power board, so only 
a 5V 1 Amp power source is needed 
The circuitry has been simplified for 


easier assembly 


Two level TTL output is supplied for 


interfacing 


We supply all semiconductors, boards, data sheets, 
diagrams, resistors and capacitors, and 8MM lens. 


Sorry we do not supply the case, batteries and 5V supply. 


UNIVERSAL 4Kx8 MEMORY BOARD KIT 


$63.95 
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CTS 206.8 egn: posimon dip switch 
CPS. 206-4 10 и nootor dip eich 
нант a 753711. SCR 

POFA 20K 14 


SILICON SOLAR CELLS 
2X" diametar -4V at 500 ma $4.00 


ЕМІ 358 С.С. 4" 5.60 LED READOUTS 
FOS 8024 асри DL-704CA 3" 5 25 
СС В” Шарын $5.95 OL 74? C ^ Йй” $1.25 
PND 603 Г.С .h" $ 85 FNO 800 C C .9" $) 95 
FND SIDC. A 57% 85 РУО 807 C A, BS" $1.95 
aL 70s 3'C.C $ B5 


5110 


Teme; FOB Cambridge: Mass 
Send Check or Money Order 
Include Ров ; Minimum 
Order 15 90; "5 $20.00 


Circle 340 on inquiry card. 


беткі 254 for cur catalog featuring 
Transisiors and Rectitiers 
145 Hampshire S1, Cambridge, Mass. 


PRINTED CIRCUIT BOARD 
43 T SÉ БИР SUED En on e 


BOARD! 16" tnu omnit 
EXIT 5,52 60 


7WATTLD: 65 LASER DIODE ІҢ $895 


ЭМ 3820 PFET 

7N 5452 MEET 

2N2646 UJT 

ER Go THISO6ER Di iar, 

2h 6028 PROG LWT 

MINIATURE MULTI TDRN TRIM POTS 
100, 1K, ŽK, BK. 10% 20K. 80K, IDK 
200к, SOOK, Mey, 2Мич}, 5 75 cach 3:52 00 


CHARGED COUPLE DEVICES 


E CCO 32! AH2 512 amio a w 4 S, fL 


ССО 201C 100< %00 image Sensor 
ССО 202C 100« 100 huano ornar 
VERIPAX РС BOARD., .... . 
Thu board m a lib" unge sided pape: apozy 
board, $%"26%" ORILLEO аға ETCHED which 
Wal hold up 10 2% single 14 рап IC's or 8, 16 оз 15! 
DIP IC's with busses far power supply connector 

FP 109 PHOTO TAANS $ 

RED, YELLOW, GREEN w AMBER 

LARGE LED's .2” 


L 
TIL-118 OPTO-ISOLATOR 
MOLEX PINS 


IWATT ZENERS 33 47 5868 9110, 
12, 15, 18, о: 22V 6/51.00 

МС6850 MODEM CHIP . 5995 

МСМ 6571А 7 л 9 chargeterqen. „. 51075 


GAD 10244 REDICON 1024 stage anaion ” 
Ungade shit eegnter. 


Hucher 
51845 


Ң5232 ОВ 25Р as 
CONNECTORS ОВ 255 «mar 


, B. 12 
15. 18 or 24V $ 95 
78 MG ‚51.35 
78 MG $1.35 


Р.О. BOX 748 


May be used for IR surveillance 
with an IR light source 


Excellent for standard 
surveillance work, because 
of light weight and small size 


All components mounted on 
parallel 334" x 6%” single 
sided boards 


Total weight under 1 Ib. 


834909 «т 


IN MAGNETIC ENVIRONMENT 
BECAUSE THERE IS NO 


HIGH VOLTAGE OR 


MAGNETIC DEFLECTION 


Add %75.% to assemble and test 


TRANSISTOR SPECIALS 
286233. NPN SWITCHING POWER 5 
MRF-8004 a CH AF Transistor NPN 
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201545 PNP GE TO 3 .. 
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22 44 Вн Ghb ін Vg Cans 


ҺАМ Б3В7АА нем сек сір winuh well dieci, 


eh 48 LED's 12 24 һе, 1 supply & alarm 55 05 


NO 30 WIRE WRAP WIRE SINGLE 
STRAND 100 $140 


44 CO n'yIATUMHE ТОСТ Е SWITCHES 
Se 106 SPOT с .95 
MTA 2065 POT § 70 
MTA 206 P ОРОТ CENTER OFF 1.85 
MSO 206 P ОРОТ CENTER OFF 
LEVER SWITCH 1.85 


SOLID STATE SALES 


SOMERVILLE, MASS. 02143 TEL. (617) 547-7053 


Add $2.00 Postage and Handling 


DIP SOCKETS 

BPIN 17 2&4 PIN 36 

i4 EN 209 28 РИЧ Lag 
Too] 19 PIN ,22 40 PIN .00 
To] Ib Pin 25 
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Га get further information оп the products advertised in BY TE, ИН out the reader service card with your пате and address. Then circle the 


о roóprigte numbers fat the ades rtiser welec e díst. < g FS cent stamp to the card, then drop it in rhe тәй, Nor only do yov 
Reader Service ain ripam bot out ше venue a p е ПА рше provided ы» BY TE. This helps us pring you g bigger BY TE , 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
1 AAA Chicago Computer Center 146 142 Functional Automation 136 302 Personal Software 90 
4 Administrative Systems 125 150 Godbout Electronics 61, 81 276 Personal Systems Consulting 30 
3 Advanced Interactive Systems 176 149 САТ 134, 135 303 Poly Paks 203 
6 AJA Software 150 151 H&K Computer Corp 163 304 Priority І 201 
10 Anderson Jacobson 31 153 Hamilton Logic Systems 169 305 Processor Technology 8, 9, 123 
1t Apparat Inc 176 185 DC Hayes 152 277 Program Design Inc 138 
14 Apple Computer 14 170 Hobby World 179 306 PRS43 
15 Apple Computer 15 175 IMSAIG, 11 307 Quest Electronics 188 
18 Atlas Electronics 128 176 Info 2000 97 * Radio Shack 73 
17 ATV Research 169 177 Information Terminals 99 322 RCA 45 
25 Atwood Enterprises 199 180 Integrated Circuits Unlimited 193 * Real World Simulation 176 
26 AVR Electronics 197 178 Integrated Technology 175 308 Rondure Co 199 
27 Basic Computer Shop 176 183 International Data Sciences 145 311 5-100 147 
28 Bazzy Electronics 176 190 Ithaca Audio 183 “ Scelbi CHI 
30 Beckian Enterprises 192 195 Jade Company 181 * Scientific Research 35, 37 
33 Beta Business 197 200 Jameco 194, 195 309 S & D Computer Technology 176 
35 BITS 95 201 Lifeboat Associates 119, 150 313 Seattle Computer Products 62 
36 BITS 109 207 LMN Electronics 205 316 Michael Shrayer Software 113 
37 BITS 111 215 Logical Services 133 312 Shugart CIV 
38 BITS 196 216 Manchester Equipment 67 317 Signetics 23 
31 Biz Comp '78 144 217 The Math Box 197 318 SPI 105 
32 Buss 88 218 Maxi Switch 59 319 Small Systems Services 136 
* BYTE Books 77-80 208 Micro Madness 197 320 Smoke Signal Broadcasting 137, 139, 141, 
* BYTE Wats Line 175 219 Micro Mail 124 143, 145, 147, 151, 155 
39 California Digital 185 231 Micromation 66 330 Software Records 152 
40 Canada Systems 139 235 Micropolis 120 335 Solid State Music B9 
45 Central Data 51 236 Micropolis 121 340 Solid State Sales 207 
46 Computalker 49 237 Mikos 205 343 Soroc 29 
47 Computer Age 176 255 Morrow/Thinker Toys 25 350 Southwest Technical Products СИ 
65 Computer Corner 169 260 Mountain Hardware 54 351 Structured Systems Group 13 
70 Computer Enterprises 127 265 mpi 161 352 Summagraphics 122 
71 Computer Factory 151 268 Mullen Computer Boards 140 353 Sybex 39 
72 Computer Hardware Store 169 275 National Multiplex 83 355 Synchro Sound 56, 57 
75 Computerland 5 280 Netronics 129 356 Synertek Systems 93 
77 Computer Pantry 169 281 New England Electronics 142 357 Tano 132 
7B Computer Resources 137 283 New England Recruiters 176 360 Tarbell Electronics 47 
79 Contemporary Marketing 55 285 North Star 7, 27 363 Tasa 16, 17 
B0 Cromemco 1,2 286 Northwest Microcomputer Sys 71 370 Technical Systems Consultants 85 
91 Digital Pathways 143 290 Ohio Scientific Instrument 18-21 372 Technico 87 
95 Digital Research (CA) 91 287 OK Machine & Tool 131 373 Telesis Laboratory 197 
100 Digital Research (TX) 187 291 Oliver Advanced Engineering 165, 197 374 TIS 197 
103 Digital Research & Eng 165 289 On-Line 163 377 Tora System Limited 197 
105 Disc 3 169 293 Osborne & Associates 107 376 TransNet 92 
110 Dynabyte 89 * Owens 141 ^' 378 Utec Corp 131 
115 Electrolabs 180 294 Pacific Digital 158 386 US Robotics 169 
120 Electronic Control Technology 140 296 Pacific Office Systems 180 389 Vector Electronics 103 
125 Electronic Systems 189 297 Page Digital 188 387 Wameco 183 
130 Electronics Warehouse 191 298 PAIA Electronics 158 143 Whales 63 
131 Emerge Systems 197 292 PanaVise 126 395 Worldwide Electronics 169 
132 ЕММ/СМР 130 288 PCE Electronics 169 400 Xitex 146 
133 Essex Publishing 144 301 Per Com Data 32 401 Zeta Systems Canada Ltd 176 
140 Forethought Products 119 267 Per & Small Business Cmptr Show 101 


БҮТЕ г Ongoing Monitor Вох 


*Correspond directly with company. 


Article No. ARTICLE 

Posdamer: The Mathamatics of Computer Graphics 
Kallarman: APL and Graphics 

Chung-Y uen: A "Tiny" Pascal Compiler 

Нвагп: Some Words About Program Structure 
Williams: Antique Mechanical Computers: Part 3 
Ciarcia: Let Y our Fingers Do the Talking: Part 2 
Bondy: S2L: An Altair (5-100) to LSI-11 Bus Adapter 
Boney: Math in the Real World 

Hungerford: Graphic Manipulations Using Matrices 
Khariaty: WADUZITDO: How To Write a Language 


£2 ш ow ao we = 


-— 


208 September 1978 © BYTE Publications Inc 


PAGE 


22 
40 
58 
68 
82 
94 
102 
114 
156 
166 


Ear Ear for the June Bomb 


Two "ear' oriented articles were at the 
top of the June 1978 BOMB results. First 
prize of $100 goes to Steve Ciarcia for his 
article “Talk to Ме: Add a Voice to Your 
Computer for $35," page 142. The $50 
second prize goes to Bill Georgiou for "Give 
an Ear to Your Computer," page 56. The 
two articles placed 1.6 and 1.3 standard 
deviations above the mean, respectively.@ 
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We assume that "PET" is a tradamark 
ol Commodora. 


** Mail Orders only. Regular price, 
Including store price js 59.95. 


Introducing famous Scelbi games, 
now on quality tape...ready to run 
on your own Commodore Pet... 


“Шу т 


Regularly $9.95 the cassette 


Now SCELBI Software on tape, exclusively created if you act right now, you can save $2.00 off the 
for the Commodore PET Series 2001 Personal regular price! That's right. Now through Decem- 
Computer. Just pop in the cassette and begin pit- ber 31, 1978, you pay only 796%, instead of the 
ting your mind against your PET. There are three regular price of $9.95! So hurry. At this price, you 
exciting games on this first tape, plus a perpetual сап" afford not to have SCELBITAPE! Start play- 


calendar that hasn't missed а day yet! Best of all, — ing. Start saving. Now. 
HERE'S WHAT YOU GET ON SCELBITAPE-1... ej SPACE CAPTURE. It's YOU vs. the PET in an attempt 
to shoot down an alien spaceship roaming the galaxy. Your 


"search and destroy" strategy is pitted against the 

"alien" PET's unlimited patterns of random moves Like 

a chess game n outer space, Each imeroalaciie voyage is 
another new, different challenging adventure with infinite 

AUTO BOX possibilities. 


It's you against your PED in a 

fast moving game of back- © HANGMAN. Anyone who was ever а kid has рі 

, ' . played 
em-to-the-wall, Бох-'ет-1п “Hangman”. Here's an updated version that programs your 


= action. Move ир. Down. Across. PET to select words from an ex 
2 95 4 pandable list. Try to guess 
500000 O бееетегеевеетевенесен Box-in your R MEG it the word in 8 guesses before Your PET "hangs" you. 
о 06 boxes you іп. Dont Sump. Think it's easy? Don't bet on it 


You'll lose. You can beat e 

PET, but you've got to wor O PERPETUAL CALENDAR. Never misses a day. Want to 

at it, Thousands of роезрцеа. know when your birthday comes out in the year 3567? Ask 

Millions of maren cun an и the PET. Pick any date. Any year. Any century. Bet your 

hours of fun, аа tement ап friends that you can guess what дау of the week their 

computer challenge. birthday will fall upon іп any year they choose. You (and 
your PET) can't be wrong! 


ORDER YOUR SCELBITAPE TODAY! HURRY! SAVE $2.00 NOW! 


SCELBI COMPUTER Prices shown tor North American customers. Master Charge, 
VISA, Postal and Bank Money Orders preferred. Personal 
CONSULTING INC, checks delay shipping up to 4 weeks. Pricing, specifications, 
3 5 avallability subject to change without notice. IMPORTANTI 
Post Office Box 133 PP STN Department B Milford, CT 06460 include 75% postage/handling for each SCELBITAPE dallvered 


by U.S. Mail; or $2 for each tape shipped via UPS. 


Terese 


е - 


Shugart invented the minifloppy in 1976 
Today there are more than 100,000 of the little drives 
in use. That's because users want the affordable 
random access data storage of the minifloppy 

Shugart packs years of proven floppy 
drive technology into this tiny package. Up to 110 
kbytes of data storage. Fast random access of 
about one-half second. And high speed data trans- 
fer of 125 kbits per second. Plus sensible, 
maintenance-free features like write protect to 
prevent accidental data loss, an activity light to 
indicate when the drive is selected by your 
computer and a door interlock to protect your 
media from damage. 

Our proprietary read/write head provides 
maximum data interchange margins, and it is 


positioned precisely on the selected track by a 
patented spiral cam actuator. The DC drive motor 
with integral tachometer assures accurate diskette 
rotation and low heat dissipation. A die cast 
aluminum base plate provides a solid foundation 
for the drive. 

At Shugart, iechnology leadership is more 
than a slogan, it's a commitment, Get reliability 
and value when you invest your money for floppy 
disk storage. Ask for the standard of the industry. 
minifloppy. If it isn't Shugart, it isn't minifloppy. 


JA Shugart Associates 


35 Oakmead Parkway, Sunnyvale, California 94086 


For a list of manufacturers featuring Shugart's minifloppy in their systems, circle reader response number. 
TM minifloppy is registered trademark of Shugar! Associates 


Circle 312 on inquiry card. 


